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TheStationer to the Reader. 


22) His little Book having bzen well ac- 

K cepted of among Sea-men,being:the 
firſk fruzts of Mr. Aſpley's Ma- 
.thematical Studies , bath paſſed 
A » ſaxi Impreſſions | witbout any al- 

Vs teration; and ſol doubt not might 
bans hone ftill*By bzyauſe fance that time there have 
been ſeveral Books put out of this nature, I have pro- 
enred this to be reviſed, and ſeveral Alterations and 
Additions to be made therein: So that here you 
have both the old, and a new Book, intermingled all 
in one, with « third part added thereto, concerning 
Dialling, by a way not formerly publiſhed by any. 
AIF which I doubt not you will kindly accept of, and 
receive much delight and profit thereby. 
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CHAP, I. 


The Explanation of certain Texms of Geometry, 


Eing intended in this” Treatiſe of the” plain Scale, 
_ _ is | © declare the manner of | proje&tion of the 

: Bd Sphere, i» plano, I have thought firting, firſt to 
J ſhew unto you (ome terms ,of Geometry which 
are neceſſary for the unlearned to know , ( for 
whoſe ſake chiefly 'T wtite this Treatiſe ) before 
they enter into th2 definition of the Sphere. 


Firſt therefore 1 intend to relate unto you, what a Point or Prick is, 
and 
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and afterward a Line both right and crooked, and ſuch ſorts thereof 
a3 are appertinenf unto the operations and uſe of this Scale. 

Punitum, or a Point, ts the beginning of things ; or a Prick ſuppo- 
ſed indiviſible, void of length, breadth, and depth : as in the Figure 
following is noted by the point or prick A, 

Linea, or a Line,is-x\ſu ppoſed length, or a thing extending it ſelf in 
length, not having breadth nor thickneſs , as is ſet forth unto you by 
the Line BAD, 


n "T' 
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Parallela, ors Parallel Line-is a Line drawa by the fide of another 
Line , in ſuch ſort that they may be equidiltant 1n all places. And 
of ſuch parallels , two onely belong unto this work of the plain 
Scale, that is to fay, the right lined Parallel , aud the circular 
Parallel. "A 

Right lined Parallels are two right lines equidiſtant one from ano- 
ther, which being drawn forth infinitely, would never touch or mect 
one another, as you may ſee in the Figure, where the line H I is parallel 
unto the line C E, and the line G Fs parallel unto them both, n 
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A circular Parallel isa circle drawn either within or without ano- 
ther circle upon the ſame center , as you may (ee plainly by the two 
ciccles BCDE, - WE YW. _ ny are both drawn 
upon the center A, and therefore are parallel the one unto.the other, 
"Fhere is Aker Khtor Parallel allo, Thich ts <5 2 Serpentine Pa- 
rallel, but becauſe it is not belonging unto the uſe of this Scale, 1 
will omit it, and ſo proceed unto the reſt, 

Perpendiculum , or a Perpendicular, i$4 line raiſed from , or ler 
fall upon another line, making equal Angles on both (ides,2s you may 
ſee declared in the Figure, wherein the line A C is perpendicular un- 
to the line B A D, making equal angles in the point A, 

Diameter circuls , or the Diameter of a Circle, is a right line 
drawn thorow the center of any circle, in ſuch ſort that it may divide 
the circle into two equal parts, as You may ſee the line BAD is the 
Diameter of the circle BCD E, becauſe it paſſeth thorow. the center 
A, and the two ends thereof do diyide the circle into two equal parts 
in the two extreams B and D , making the ſemicircle BC D' equal 
unto the ſemicircle DEB. PH - ot 

Semidiameter circuli, or the Semidiameter of a circle, is half of the 
Diameter, and is contained betwixt the center, and the one fide of 
the circle, as the line A D is the Semidiameter of the circle BCDE. 
This Semidiameter contains 60 degrees of the linz of Chords, which 
we ſometimes call the Radius, 7 _ 

Semicirculxs, gr a Semicircle; .1s the one half of a circle drawn 
upon his Diameter, and is containedwpon the Superficies or Surface 
of the Diameter; as the Semicircle B C D, whichis half of the circle 
BCDE, and is contained above, the Diameter BA D, 

wadrans cirenlt, is the fourth part /of a circle, and is contained 
betwixt the Semiliamzter of the circle, anda line drawn perpendi- 
cular unto the Diameter of the-lame circle from the center thereof, 
dividing the Semicircle into two equal parts, of the which parts 
the one is the Quadrant, or fourth part of the (ame circle. As for 
exam; le, the Diam-ter of the circle BCDE is the line BAD, di- 
viding the circl2 into tivo equal parts: then from the center A raiſe 
the perpendicular A C, dividing the Semicircle lixewiſe inte-two 
equal parts; fois ABC, or ACD,, the Quadrant of the citcle 

BCDE, which was deſired, 
B 2 CHAP. 
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| CHAD. II. 


The manner how to raiſe a Perpendicular from the middle of a line 
given. 
Fd 
Raw firlt a ground line whereupon you would have a Perpendt- 
cular raiſed, then open your Compaſſes unto any diſtance 
( ſo it exceed not the enc of your line, ) placing one foot of the 
ſaid Compaſſes in the point from whence” the Perpendicular is : 
be raiſzd, and with the other foot make a mark..in the line on bot 
fides, then removing your Compaſſes unto any other diftance that is 
oreater, ſet one foot thereof in one of the mirks, and with the 
other foot make an arch over the middle point ; then with the ſame 
diſtance of your Compaſſes ſet one foot in the other mark upon the 
linz, and with the other foot make another arch of a Circle over the 
middle point, ſo that-it may croſs the firſt arch; and from the meet- 
ing of theſe two arches, draw a right line unto the middle point, from 
which the Perpendicular was to be raiſed, which line ſhall be the 
Perpendicular defired. | 


Example. Suppoſe your baſe or grouttd line whereupot a Perpen- 
dicular is to be raiſed, be the line F L K, and from L the Perpendicu- 
lar is to- be raiſed, ſet one foot of your Compaſies in the point L, 
and with the other make the marks G and M on both fices'-of the 
point L ; then openins your Compaſſes' wider , ſet ove foot in the 
pomt M, and with the other draw the arch S over the point Ba 

then 


ore ee 
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then with the ſame diſtance of your Compaſſes, ſet one foot in G 


and with the other make the arch R, crofſing the arch $ in the 


-point T, then from T draw the line T L, which line is perpen- 
dicular unto the line F LK from the point L, which is the Perpen- 


dicular defired. 


— ——_— 
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CHAP. III. 


'Tolet'a Prypendicular fall from any Point aſſigned, unto the middle of 


a line, 


Et the line whereupon you would have a Perpendicular let fall, 

be the line LF K, and the point affigned to be rhe point T, from 
whence you would have a perpendicular let fall upon the line ELK; 
firſt ſet one foot of your Compaſles inT, and open your Compaſ- 
ſes unto any Ciſtance, ſo that it &&more than the diſtance T 1., which 
here we ſuppoſe to be the diftance TM; then make in th2 line 
FLK, the marks G and M, then with your Compaſſes take the one 
half of G M, which is the point L, then from L draw a line unto the 
point T, ſo the line T L hall be the Perpendicular which was defired 
to be let fall from the aſfſizned point T, unto the middle of the line 
FLK. | 


CHAP. 1V. 


To raiſe a Perpendicular upon the end of a Line. 


Uppoſe the Jine whereupon you yyould have a Perpendicular 
raiſed, be the line F LK, and from the point F a Perpendici- 
Iaris tobe raiſed: fi:ft open yout” Compaſſes unto any di+ 
tance, which herewe put to be the-diftance'F G, and ſet one 

foot of your Compaſſes in the point F, and with*the"6thur draw ehe 

arcchDEG, then {et one foot of your Compaſlles in the point G, 

and with the other draw the arch E; thzn placing one point of your 

Compaſſes in E, with the other draw the arch DB; then place your 

| Compaſleg 
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Compaſſes in D, and with the ſame diſtance draw the Arch A, cut: 
ting the ArchD Bin C, then draw a line from C unto the end of the 
line F LK, unto the aſſigned point F, (© ſhall the line C F be a per. 
pendicular railed from the.end of the line F L K, and from the aflign- 
ed point F, : 


—— 


CHAP. V. 


To —_ Perpendicular fall from any paint afſegued, unto the end of a 
ine. | 


Et the line F LK be the Baſe or ground line, and from the 
point I a perpendicular is to be let fall upon the end of th: line 

at K, firſt from the aſſigned point I, draw a line unto any part of the 
Baſe, which ſhall be the line I H M, then find the middle of the line 
I M, which isat H; place thezefere one foot of your Compaſſes 


"T1 1 +.M © 


in the point H, and extend the other unto I, with which diſtance 
draw the Arch IN K upon the Center H, cutting the Baſe or ground 
line in the point K, then draw the line K I, which line ſhall be the 
Perpendicular deficed, 
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CHAP. VI. 


A right line being groen, bow to draw another parallel thereunto at any 
diſt ance required, 


— 


Etthe line given be AB, unto which it is required to draw ano- 
ther right line C D which ſhall be parallel to the former line 
A B, and at the diſtance A C, 

Firſt open your Compaſſes to the diſtance A C, then ſet 
one foot in the 
point A, with the | 
other deſcribe the —— —— 3 
Arch C ; Again, ,w*” T0 ; as, 
place one foot in + | 
B, and with the 
other deſcribe the 
Arch D; Then ww —_—- — _ 
draw the line C'D, A B 
ſo that it may only ; 
touch the two Arches C and D, ſo (ball the line C D ſo drawn, be pa- 


ralfet to A B, and at the diſtance tequired, 


———— 
DE — 


CHAP. VII. 


Aright line being geven, how to draw amither parallel therennto, which 
ſhall alſs paſs throagh a point aſſigned, 


Et AB be a linegiven, and the point afſigned be C : and let it 
be required to draw another line parallel thereunto, which (hall 

paſs through the given point C, 
Firſt, Take with your Compaſſes the diſtance from A to C, and 
placing one foot thereof in B, with the other deſcribe the Arch DF, 


then take in your Compaſſes the whole line A B, and —_— 
o0t 
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foot in the given point C, with the other foot deſcribe the arch F ©, 
crolſing the former arch DE inthe point H. Laſtly, 1f you draw the 
line C H, it ſhall be parallel to AB, 


Fg— B 


Ow I doubt not but you underſtand the way to let fall or to raiſe 
any manner of Perpendicular line, either from, or upon any 
partofa line ; as allo to draiy lines parallel one to another -at any 
diſtance required : therefore now 1 intend to proceed unto the main 
point here aimed at, which is, to declare and make known unto you 
th2 ſeveral operations petformed by the plain Scale, which though it 
be in uſe with very few, yet it is moſt neceſlary for Sea-men, becauſe 
all queſtions in Navigation are thereby eafily and plainly wrought. 
And alſo all queſtions in Aſtronomy ( belonging unto the expert 
and induſtrious Sea-men ) may both ſpeedily and eafily be wrought 
by the ſame Scale : in regard whereof I have declared in- this little 
Book that knowledge ( which God hath been pleaſed to beſtow up- 
on me) concerning the neceſſary uſe and praRice thereof; hoping 
that you will as kindly accept it, as it 1s freely offered unto your cour- 
teous confiderations. s 


CHAP, 
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CHAP, VIII, 
Of the Diſcription of the Scale, 


Tx Scale uſually ts divided into three parts, the firſt whereof is a 

Scale of equal parts, divided into Miles or Leagues, from x un+ 
to 100 and upwards at your pleaſure, and numbred with 10, 20, 30, 
40, and (o forth unto the end. All theſe divifions are equal one unto 
another, and 1s inuſe for to meaſure the Leagues that any Ship hath 
run upon any courſe, or the Leagues that ſhe hath raiſed or depreſſed 
the Pole, or departed the Meridian, as in the work hereafter ſhall 
be more fully declared. 
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The ſecond 'part of the Scale, is the fingle Chord of a Circle, or 
the Chord of go, and is divided into go unequal divigons, repreſent- 
ing the go degrees of the Quadrant : and are numbred with 10, 
20, 39, 40, &Cc. unto go. This Chord is inuſe to meaſure any part 
or arch of a Circle, not ſurmounting ge degrees: The number of 
theſe degrees from x unto 60 is called the Radius of the Scale , upon 
which diſtance all circles are to be drawn , whereupon 60 of theſe 
Degrees are the Semidiameter of any Circle that is drawn vpon that 
Radius. 

The third part of the Scale is divided into eight parts, repreſent- 
ing the Foints or Rumbs of the Mariners Compaſs ; which in all 
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a:e 32 points : but upon the Scale there are only 8 reckoned, which 
is but one Quadrant or quarter of them, being to be reckoned from 
the Meridian of North and South both ways,as you may (ee more plain- 
ly by this Figure, repreſenting the order of the points of the Compals, 
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It 18 uſual alſo to have another line placed upon your Scale, to ſhew 
you how many leagues make a degree of longitude in every latitude; 
Canonung which you ſhall have direRions in the 14 Chapter fol- 
owing, 
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CHAP. IX. 


Kaawing the courſe any Ship hath made, and the le +gaes ſhe hath ſat!- 
ed : to fiad bow much ſhe bath raiſed or depreſſed the Pole : and lik; - 
wiſe how much ſhe 1s departed from her firſt Meridian. 

The Courſe s Somtb-weſt and by South, the Leagnes ſailed are 100, 
the difference of the Latitude, and the diſt.ince of the Meridians ts 
required, 


N the firſt demonſtration, firſt draw the line A B, and from the 
center A, let fall the perpendicular A F, which cepreſents the Me- 

ridian; ihen opening your Compaſſes unto the: Radius of your Scale,let 
one toot :heicof 1n the Center A, 
and with tne othzr d'uw the arch B A 
KCB : then in regacd your Courſe is | 
Sonth- welt znd Dy Youth, that is 3 
points from thz -outh, take thr2e nf 
the eigh: paints or the Coinpais wich 
your Comp (2s out of your Scale, 
and vlace them fromKte C; thin 
draw ine line A CD, which repre- 
ſen's the Numb or point of the 
Compals you have failel upon; : 
then cut off your cle of leagues, G ny 
take with your Compaſſes the nurg= Yn 
ber of leagues you have lailed up- DH 
on this courſe, Which is 100 
leag1es, and place them upon the Rumb line A CD, from A to D, 
croſſing the linz A CD at the end thereof with the arch GDH: 
then from the point D, draw the line D F parallel to the line A B, 
it vi!l cut the Meridian line AK F inthe point F, 

Now you muft he2dtully obſerve this point D, for this repreſents 
the yl1ce where your Ship is, and coth ſhew both the difference of 
the laticude of the place you are in, and alſo your diſtance or depar- 
ture from your fi:k Meridian, 

Firſt for the latitude , You ſee the line D F, being parallel to the 

CY ſin: 
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line AB, cuts the Metidian line A Fin the point F : So that if you 
take the diſtance F A with your Compaſles, and apply it to the 
ſcale of equal leagues, you ſhall find it is juſt 83 leagues, which count. 
ing 20 leagues to a degree, makes 4 degrees 9 min, and ſo much you 
have altered your latitude by the {41d courſe; which degrees and mi- 
nutes being added to, or ſub(trated from the latitude ot the place you 
came from, according as your courſe requires , ſhews you always the 
true latitude you are in. 

Likewiſe from this point D, take with-your Compaſies the diltance 
D F, and you ſhall find it by your ſcale of equal leagues to be. 56 
leagues; and (o much you are depatted from your fictt Meridian to 
the Weſtward: which when you are near the EquinoRal , where 
the degrees of longitude are equal to the degrees of latitude, would 

ew the longitude, by taking 20 leagues for one degree, &c. ſo it 
would be two degrees and 48 min. for your difference of longitude 
from your firſt Meridian A F. But in other places you mult firlt 
learn how many leagues make a degree of longitude about that lati- 
tude where you are, and ſo turn your leagues of diſtance from the Me- 
ridian, into degrees and minutes of longitude ; of which more hereaf- 
ter, Chap. 14. 

I have been the larger in theſe two Propotitions, becauſe they ae 
the firſt, for the better underſtanding of all the reſt ; and becauſe they 
are moſt neceſſary, for thereupon depends the knowledge of the true 
Traverſe point, and the keeping of your dead reckoning. Now be- 
cauſe this cannot always be kept exaRly, it 1s to be correted by the 
obſervation of the latitude, according to this following propokition, 
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CHAP. X. 


Knowing the difference of latitude of two places, and the Rumb you 
have ſailed npen, to find the leagues you have ſailed, and the diffe- 
rence of Meridians, 

The Pole depreſſed four degrees, and the Rumb South-weſt by South, * 
or the third from the Meridian, to find your true Traverſe point, 
viz, how far you have ſailed, and how much you are departed from 
your fir Meridian. 


In the firſt Figure. 
Rayy the lines as in the former Chapter, ſo that A K F may re- 
preſent the Mertdian line, and A C D may repreſent the third 
Rumb from the Meridian ; then becauſe you have altered your lati- 
tude 4 degrees , Which make 80 leagues, take 8 leagues with your 
Compaſles out of your ſcale , and 
ſet them upon the Meridian line my 
AF, fromAtoL: Then keeping **| 
the ſame diſtance of your Compal- 
ſes, draw the line L M parallel to 1 | 
AB, (orelſe you may eret LM | 
perpendicular to the line AF,in the 
point L) and mark where the (aid 


L M crofſeth the Rumb line ACD, C 

which is in the point M. This point K 
M is the true Traverſe point, the ' 

leagnes ſailed are ſhewed by the @,./ 's 
line A M, which being meaſured M£iogoooonenne DT F 


in the ſcale , will be found tobe LYJH 
96 leagues and an half, and the de. t 
parture from the Meridian is LM, which is 5 4 leagues. 

Now by this Propoſition (as I ſaid) you may corre& your dead 
reckoning ; for ſuppoſe by the former propoſition you reckon you 
had Gailed 100 leagues upon the third Rumb, then as you ſee there 
you ſhould have been at the point D, and have altered your latitudg 

83 league 
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$3 leagues, and departed from your Meridian 56 leagues; but now 
ſuppols that by a good ablervation of the latitude, you tind that you 
have altered the latitude only 89 1:agues from A to L, by drawing the 
linz L M, which crofſeth che Rumb or Ships way in M, you may con- 
clude your true traverie point to be at M, 1o that you dave ſailed only 
from A to M, whichis g6 leagues ;, and departed from your Meridian 
54 leagues. So that as you are ſhort of the latitude you reckoned tfor,3 
leagues or 9 min. you ate alio ſhort of your way you recaoned, 3 lag. 5, 
and 2 leagues leis in your depa:ture from th Meridian. And this you 
mult account for your true reckoning, being thus corr.ed, 


CHAP, Xl. 


By the difference of the |itirudes of two places and th: diſtance be- 
tween their Meridions, to find the Kumb by wh ch you muſt {aul from 
the one place to tht other, ud row far ut 45 from the one piace tothe 
other, 

T he difference of latitude b-tween the tw þ 1ce: ts 4 deg. 9 min and the 
diſtance between thr two Aleridt 44145 5 5 leapttes, and ot 15 required to 
find the Rum from the one place to rue arner, 


N the former Figure draw the Quadrant AK CB, then torn your 

rour degrees 9 min. of [aritude into leagues, it makith 83 lerwues , 
which you mult place upon the Meridian line from A to F, And tiom 
the point F draw rhe I1nz FD parallel to thelne AB. Then open 
your Compaſies to the c{t.nce of the Me 1dians, Wach is 56 le-cues, 
and (et it on the line Þ ND, from F to D. Then Jay your Rulet by this 
mark D and the cenier A, and draw the line ACD. Then mark 
where this line cuts the quadrant » which 1s in the point (2, and ſetting 
one foot of your Compatles in the point C, open the other to K, and 
keepivg your Compalles at that diftance C K, meaſure 1t upon your 
Scale, either in the line of Chords, or in the line of Rumbs, you (hall 
find it to be in the 6ne 33 deg. 45 min. andin the othzr, juſt the third 
Rumb from the Meridian. So that the Rumib from A to D is South- 
weſt and by South, and the Rumb from D to A 1s the Rumb oppoſite 
tacreunts, Which is North-ealt and by North. 
Then 


YO 


ay = yo JS wingls to . 
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” Then for the difiance between the two places in the Rumb, ſet 
one fo0t of your Compals in the one place at A, and open the other 
to the other place at D, and the length of the line A D meaſured in the 
ccale of leagues , ſhews the diſtance betiveen them to be juſt 109 
leagues. 

Theſe three ( or rather theſe fix) Propoſitions, ( for they are 
each of them double) are the moſt uſe'vl and neceſſary in the art of 
Navigation, By the firlt of thele, knowing the point of the Compaſs 
you ſail upon, and judging how many leagues you have ſailed there- 
on, you know and ate able togive a reaſonable account where you 
are, both in reſpe& of latituce ard longitude, By the ſecond, having 
a fair obſervation of the latitude at any time, you may more perfe&ly 
know where you ate; and thereby corre& your former account. 
And by this third you may know how to dire& your courſe from 
any pace to your defired Haven, So that in effe& you need no more, 
but yet for your better inſtruction by variety of caſes and examples, 
I ſhall proceed. 


a. 
——_ 


CHAP. XII, 


The wifevente of Tititude and the leagues ſailed being given, to find 
the diftance from the Meridian, and the Kumb you have (ailed 
pon, 

Sailing 100 leagues between South and Weſt, until the Pole be depreſ- 
ſel 4 deg. 9 min. the diſtance from the Meridian is demanded , and 
what Rumb you have ſailed upon? 


N the firſt figure drayy the Quadrant AKCB), as in the former 

{ hapters , and then reduce your degrees of latitude into leavues, 
lo 4 deg. 9 min. make $3 leagnes, which you muſt take with 
your Compatſes out of your Scale of leagues, and ſet them off 
in this Meridian line from AtoF, Then from the point F draw 
the line F D, parallel to the line A B, which you may do with the 
forefaid diftence of your Compaſſes. Then opeh your Compaſſes 
unto your diſtance ſailed, which is 100 leaves, and{etting one foot 
$f your Compaſſes in the. point Ay with the otherdray the little 
arch 
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arch H G, cutting the line F D in the point D. So the line F D meg. 
ſured in the ſcale of leagues, (hall (heyy you the diſtance from the Me. 
ridian, whichis 56 leagues; andif you draw the line A CD, itis the 
Rumb-line upon which you have ſailed, and the arch K C meaſured in 
the ſcale of Rumbs, fhews it to be the third Rumb from the Meridian, 
or South-welt by South, 


CHAP. XIII. 


To find the diftance of avy Iſland from you, that Ju wa) diſcern at 
two ſtations, knowing the point of the (ompaſs, the Iſland beareth 
wnto each of the -n932 yr 

Suppoſe, being at Sea you diſcover an Iſlaud bearing North-eaſt off you 
pres - let it be your firſt ſtation, and theu Feikeg / _ ; ds 
full Ninth, youobſerve the Ifland to bear full Eaſt off you, which let be 

the ſecond ſtation ; the demand 15 to find the diſtance of the ſaid Iſland 

from both the ſaid ſtations ? 


N the ſecond Figure, or demon- 

Rration, let A be the firſt Stati- © 
on , and upon the Center A draw g 
the Quadrant ABDE; Then in 
regard you found the Iſland to bear | 
North-eaſt from you , take four of Aem:2. 
your eight points of the Compals 
out of the ſcale, and place them up- s 
on your Quadrant frem Bto D, | | A 
then from the Center A by the : : 
point D, draw the line ADF, re- AG ooo = 
preſenting the viſual line paſſing be- 
tween your fight and the Ifland, being at the firſt Ration A, Then 
ſeeing when you had ſailed 7 leagues North, you ebſgrved the Iſland 
to bear full Eaſt off you, ſet off the ſaid ſeven leagues from A to C, 
(reckoning every -10 leagues of your ſcale to be but one ) and from 
this point C, which is the ſecond Ration , dray the line C F parallel 
to 
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to AE,andit will cut the line ADF inthe point F : hall the 
point F be the place of the Iſland deſired, and the diſtance A F, is the 
diltance of the Iſland from the firſt (tation, 912. 9 leagues go parts or 
almoſt 10 leagues : Likewile the diſtance from C to F is th2 diftance 
of the Iſland from the (2cond (tation, which is juſt ſeven leagues. 
And by this manner of work, you may find the diſtance of any Iſland 
or head land from you, or you may take the diſtances of as many 
places as you Will or can {ee at any to ſuch (tations, and by the crol- 
ting of their viſual lines, find their poſition and dittances each from 
otaer, 


CHAP. XIV. : 


To find how many leagues, miles, and parts do makg one degree of lon- 
gitnde 1n every latitude, 

Note, All this while we have been ſailing according to the Rules of the 
plain Chart, which ſuppoſeth the degrees of longitude to be equal to 
the degrees of latitude, in all latitudes, but that ts very falſe and 
erroneons ; it being true only in places near the Equinothial, where 
every degree of longitude contains 20 leagues, as the degrees of la- 
titude do ; But in places near the Poles it :lters very much , ſo that 
in the latitude of 60 degrees, 10 leagues maky a degree of longitude ; 
and 3» other latitudes the degrees of longitude alter , as in this little 
T «ble, which fhews at what degree aud minute of latitude any num- 
bry of leagues maks a degree of (longitude, by mhich you may divide 4 
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Now to return to the Queſtion, and ſhew you by demonſtration how to 


find how many leagues, mules, and parts, make a de gree of longits my 
in any degree of latitude ? 


Ake 60 parts out of your Scale 
of equal parts, which you mult 
reckon for miles, and cunt three of 
them to a league, and therewith draiy 
the quadrant ABC, then from the 
point B, ſet off the degree of the [ati- 
tude propoled (which for example, let 
It be 58 deg.5 4 m.) from B to D,then 
from the point D drary the linz D F 
parallel to AB, o ſhall the length 
of this, line DF, being meaſured in your 
ſcale of leagues, thew -you the num- 
ber of leagues and miles, which anſwer 
to a degree of longitude in the (aid latitude of 58 deg. 5 4. min. which 
you ſhall find to be 31 miles, or 10 leagues and one mile. So alſo 
B E being the arch of 51 deg. 55 min. the line E G ſhews one degree 
of longitude to be 37 miles, or 12 leagues and one mile, 
The larger you make your Quadrant, the more exaly will the work 
be, and ſhew the leagues and miles more exaRtly , which you may 
make into a Tale, as this following. 


A Table 
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A Table ſhewing how many leagues, miles, and hundred 


parts of a mule make one degree ot ;ongitude 1n any latitude, 
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CHAP, XV, 


The difference of latitude, and the Rumb or diſtance ſailed being known, 
to find the diſtance of the Meridians, and thereby to find the degrees 
and minutes of the difference of longitude in any latitude. 

Sailing from the North Parallel of 56 degrees and 5 min, latitude, 
100 leagues upon the third Kuzzb from the Meridian, viz. 
South-weſt and by South, until I find the Pole is depreſſed 4 degrees 
9 minues, andthe Meridional diſtasce 56 leagues; the longitude 
x5 eleſired thereby ? 


In the firſt Figure. 


T3 the quadrant as is 
.hewed before, then reduce 


your 4 degrees 9 min, of latitude 
into leagues, it makes 83 leagues, 
which ſet off upon the Meridian 
line from A to F. Ther! upon the 
Rumb line ADC ſec off the di- 
ance failed from A toD, and 
after, by theſe two points, draw 
the line F D ; So ſhall D repre- 
ſent the place of the Ship, and as 
A F'is the difference of latitude, @_ ; 

ſo F Dis the difference of Meri- I ACE LE LEEIEEESRg: F 
dians, which meaſured in - your Dm 

Scale of leagues is 56 leagues. : 

Now to reduce this 56 leagues into degrees of longitude, you muſt 
confider from what latitude you have failed , and to what latitude 
you are come, wiz, from latitude 56 d. 5 m, to 4 deg. 9 min. lels, 
which is 51d, 56 m. and take the middle latitude or ( ſomewhat 
more ) between the two places, which in this example falls out to be 
54 d. 01 m. Then by the Table in the former Chapter , find out 
hoty many leagues and miles in the ſaid middle latitude —_ one 

coree 
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degree of longitude, and you ſhall find in that Table, that inthe lati- 
tude of 54 d, there is but 11 leagues, and 2 miles, and 27 parts in 
one degree of longitude , Therefore open your Compaſles upon your 
Scale of leagues, to this 11 leagues, 2 miles, 27 parts, and keeping 
your Compaſles at that diſtance, ſet one foor of them at 56 leagues 
in your Scale of leagues, or in the line D F in the figure, (or upon the 
like line in your Chart at any time) either at F or D, and meaſure how 
many times you find that diſtance either to the end of your Scale com- 
ing backward, or inthe line D F, for ſo many degrees is the difference 
of longitude ; and if any odd part remain, you may proportion it by 
your eye, judging ir to be a quartet, a third, an half, or any part more 
or leſs of a degree, which you may either reckon by parts, or 15, 20, 
30, &c, minutes. 

Thus this line D F being 56 leagues, opening your Compaſſes to 
11 leagues 2 miles 27 parts, you will find this diſtance in it, 4 times 
and 3 quarters ; ſo that the difference of longitude is 4 deg. 45 min. 

Or you may reduce 1t into miles and work by the rule of propot= 
tion, ſo you ſhall find. 

AS 11 leagues, 2 miles, 27 parts, that is 35 miles 27 patts. 35,27 


To one degree of longitude in the latitude of 54d. O1,00 
Sois 56 leagnes, or 168 miles 168,00 
To 4 degrees, 76 patts. 0476 


But if your Scale be large, thz other way with your Compaſſes will 
oive you th2 degrees and parts of longitude as exatly as you need, for 
molt uſes, 

Alſoif the latitude fall not out in equal parts, you may find out 
for your odd minutes by proportion; for which purpoſe I have ſer 
the differences between each degree in the Table. | 

So that as one hundred parts, or 60 minutes being one degree to 
the difference in the Table between the two next degrees ; 

So the odd hundred parts or minutes of latitude, to the parts and 
minutes proportional to be allowed, 6 «© - 


CHAP. 
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CHAP. XVL 


Sailing from the South latitude of 60 degrees 51 min. and from 
longitude 2.5 degrees 2.4. min, 99 leagues, upon a Sonth-weſt conrſe : 
the latitude and longitude of the ſecond place is demanded, 


F* the ſecond Demonſtration, draw the Quadrant ABCDE, ag 
is formerly taught; thenin regard you ſail South-1yelt, take four 
points of the Compals from your Scale, and place them from B unto 
D, then by the point D drawthe line 
ADF, then place your ninety ninz " Gn 
leagues upon the line ADF, from 

A unto F, ſo ſhall F be the place of 
your Ship. Then from F draw the 
line F C parallel unto AE, cutting 
the line ABCinC, ſo ſhall the di- 
ance C A be the leagues you have 
run South, whichis 70 leagues, or 
3 deg. 30 min, which being added to 
the latitude from whence you depart- 
ed, makes 64 deg. and 21 min. for 
the latitude of the ſecond place : then 
take the diſtance C F,, and apply it unto the line of equal parts, and 
you ſhall find it likewiſe 70 leagues: Then finding the middle latitude 
62 degrees 35 minutesin the Table, Chap. 14. you ſhall find that 9g 
leagues, and o miles, and 61 parts, do alter a degree of longitude 
in that latitude. Then opening the feet of your Compaſſes ro 9g 
leagues, o miles, 61 parts, in the Scale of equal leagues, and 
keeping the Compaſſes at that diſtance, ſee-how many times that di- 
Rance 1s in the line C F, which is ſeven times and ſomewhat above an 
half, thz true difference of longitude being - deg. 36 min. which be- 
ing ſubſtraed from the longitude from rvhence you departed, leaves 
17 degrees and 48 minutes for the longitude of the ſecond place. 


CHAP, 
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CHAP, XVII, 


eA Ship ſailing from the North Parallel of fifty deorees, baving an 
Flay 4 ho to ſail South-weſt and 4 M i the wa) ets 
ced by contrary winds to ſail upon ſeveral points of the Compaſs , firſt 
ſailing thirty leagues npo a dirett courſe, then teſt North- 
weſt rwenty leagnes , then South fixty leagues ; the queſtion is to 
find the latitude of the ſecond place, how far it ts tothe place where- 
rnto you are bourd , the diſtance of the Rumb that ts betwixt them, 
the d;ſtance that you are from your firſt Meridian, and thereby the 
difference of longitude ? 


N the third demonſtration drayy the line A D,and from the point A, 

raiſe the perp2ndicular A B, then open your Compals rnto the Ra- 
dius of your Scale, and — one foot thereof in the center A, and 
with the other dray the : 
Quadrant BC D, then take, : 
three points of the Com- -— 
paſs, and place them upon 
the Quadrant from D unto 
C, then from the Center A, 
by the point C, draw the line 
ACL 1 00 leagues in length, 
which is the true Courſe you 
are to ſail; Then in regard : 
you ſailed thirty leagues di- | .-* 
re&, . take thirty leagues 4a = 
from your Scale of equal = M 
parts, and place them up- 


on the line AEC, it ex- 
tends from A unto E : then Wy 
in regard you turned your [ft 


Courſe Weſt ' Northweſt , 

from the Center E, draw 

th Line E G parallel to AD; and again from the Center E 

draw the line E H perpendicular toE G, and parallel to A B, then 
with 


* ————c__— x —_ —_ 


— > 2. SS 


"=== 


> - k = -S a 
— 4 <4 2 TESTES WC” < <<: DIES <<. 


®  —— ——#: xr -——z 


24 The Sea-mans Glaſs. 


with the diftance of the Radius, ſet one foot of your Compaſſes in the 
cents: E, and with th other draw the Quadrant G M H, andin re- 
22; you ſailed Welt Northwelt, which 1s two points from the Weg 
Northward, take from your Scalz two points of the Compais, and 
place them upon the Quadrant GM H, from G anto M, then from the 
center E unto the point M draw the line E F M, then take 20 leagues 
with your Compaſles from the Scale of equal parts, andplace them 
vpon the linz E F M, from E unto F, then 1s your Ship in the point 
F. Lally, In regard you run South 60 leagu:s from F, draw a line 
paralizl unto th: Meridian A B, which 1s the line F I, then tak: 
trom your Scale of equal parts 60 leagues , and place them from F 
unto 1, then is your Ship in the point |: then laſt of all is to be found 
how far it is to the place whezreunto you were bound, the diſtance of 
the Rumb that is berivixt you, the degrees and minutes you have rai- 
ſed the Pole, the diftance of departure from the hirſt Meridian, and 
thereby the difference of longitude : and that you may ſo do, firſt 
draiy the line OIK perpendicular unto the line IF in the point I, 
2nd with your Compaſl:s opened unto th diltance of the Radius, ſet 
on2 foot of your Compaſi-s in the Center I, and with the other draw 
the Quadrant K N F, thenia regard your Sip is in the point I, and 
the place whereunto you are bound is the point L, therefore from I 
. thorovy the point L draw the line I L'N, cutting thearchKN F in 
the point N, therefore let I L be the leagues you have unto the place 
whereunto you are bound , which is forty one leagues and a half, 
and th2 Rumb the diſtance KN, which is Welt and by North, and 
thrze degrees unto th2 Norchward, (o likewiſe is the line A © the 
number of leagues you have run due South , which is tixty eight 
lea ues and one mile, or three degrees and twenty five minutes, 
which being taken from fifty degrees , the parallel from which you 
departed, leaves forty fix degre2s and thirty five minutes for the 
parallel you arein. Laſt of all thail the line I O be the leagues that 
you have departec your firſt Meridian, which are forty two leagues 
and one mile; thn take th: middle latitude , which is forty eight 
degrees ſeventeen minutes ; and in the Table chap. 14. you thall find 
that thirteen leagnes, o mile, 92 parts, do anſwer unto a degree of 
longitude in chat parallel ; then ſetting one foot of your Compaſſeg 
in 
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in thirteen leagues, and o 
pinety two parts, Cx- 
tending the other to the 
beginning of the Scale , 
keeping the Compaſſes 
at that diftance, turn 
them over the line I O, 
and you thall findit con- 
tains that diftance three 
times and almoſt a quar- 
ter ; So the difference of 
longitude is three de. 
2rees eleven minutes. 


ions K 
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CHAP. XVIII 


Two Ships departing from one Parallel and Port, the one in ſailing 
eight leagues betwixt the North and the Weſt, hath raiſed the Pole 
two degrees; the other in ſailing a hundred leagues betwixt the North 
and Weſt , hath raiſed the Pole four degrees, I demand by what 
Rumbs the ſaid Ships have ſailed, and the Rumb and diſtance that 
t& betwixt them ? 


N the fourth Demonſtration , draw the Quadrant ABCDE, 
ther in regard the firſt Ship hath raiſed the Pole two degrees , 
which is forty leagues, take forty leagues off your Scale, and ap- 
ply them unto the Meridian line A G. L, from A unto G: then 
from the point G, draw the linz G F parallel unto A B, then open- 
ing your Compaſſes unto 80 lergues, et one- foot in the Center A, 
with the other make a mark in the line G F, which will beat F, (© 
ſhall F be the place of the firſt ſhip ; the ſecond Ship hath raiſed the 
Pole four degrees, which is 80 leagues , therefore place $0 leaguzs 
upon the Meridian line AGL , from A unto L, and from the 
E poing 
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point L draw the line LM parallel unto G HF, then open your 
Compaſſes unto the dillance of a hundred leagues, Which are the 
leaoues the ſecond Ship gid run; and ſet the foor of your Compaſſes 
in the Center A, and With the other make. a mark in the line L M, 
which will be at M, then draw the line M A, which 1s the courſe of 
the ſecond Ship, aud & line F Ais the courſe of the firſt Ship; then 
from P\et a perpendicular fall, being perpendicular to the line G F, 
which is the line F'K, then open'ng your Compaſſes unto the Radius 
of your Scale,” (et one foot-in the center F, and with the other draw 
the Quacrant H 1 K; likewite from F, the place of the firſt ſhip , 
draw a litke by dhepoifitM, the place of the ſecond, cutting the Qua. 
rant K4HJ in], ioletl K be the courie that 1s betWtxt them, that 
's, if you Will (ail from the firſt (hip unto the ſecond, you mult ſail 
North end by Eaft, and one and forty minutes to the Eattward ; like- 
Wiſe let F M4 be the diftance that is betwixt th:m, Which in this De- 
monlication is forry Leagues, two miles, ſo ſhall B C be the courſs 
of the firlt ſhip from the Weſt Northward , which here is found to 
be thirty degrees and one minute from the Welt |Northward , or 
North-weſt by Weſt, and three degrees and forty four minutes to the 
Weſtward. Laſtly, thz arch ED is in the diftance of the courſe that the 
ſecond ſhip made from the North Weſtward , which is found by this 
Demonſtration to be Northweſt and by North, and th:ee degrees five 
Minutes to the Weſtward. | 


— — — — — 


ENHAT. ii 

7 wo Ships departing from one Parallel and Port in the Parallel of 
47 deg. 56 min. the firſt in ſailing $0 leagues betwixt the North 
and Weſt, hath raiſed the Pole tws degrees, I demand by what 
conrſe the ſecond Ship mnſt run, aud how eznch ſhe ſhall alter is 
her firſf Meridian or L ongitude, to bring her ſelf 40 leagues aud 
two miles North and by Eaſt, and 4.1 miantes to the Eaitward of 
the firſt Ship ? 


N the fourth Demonſtration draw the Quadrant ABCDE, 
then multiply your two degrees you have altered your latitude 
by twenty, and make it forty Leagues; which forty Leogues 
iet 
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ſet upon the line AEL , from AnntoG, thenfrom the point G 
draw the line G F parallel unto A B, then open your Compaſſes unto 
the diſtance of $0 leagues, which are the lezgues your firſt (hip did run, 
and place one foot of your Compaſſes in the center A,& with the other 
make a mark in the line G F, which will be at the point F ; then from 
the Center A unto the point F, drzyy the line A F, repreſenting the di- 
Rance of the Courſe of the firlt Ship $89 leagues: Then from F lec 
fall a perpendicular F K, andupon 

the Center F, with the Radius of A 
the Scale draw the arch HI K; then <ux 
in regard you mult brivg the ſecond 
ſhip North and by Eaſt, and 41 mi- 
.nutes Eaftward of the firſt ſhip , 
take 11 degrees 56 minutes from 
your Scale of Chords, and place C \ (8 


them from K unto I, upon the Qua- 
drant KIH. Then from F draw + 
the line I F, and upon the line | 
EF 1 place the diſtance that you 
muſt bring the ſecond ſhip from 1-7 | 
the firft ( which is' forty leagues | 
and two miles) from F unto M. So of 
is M the place of your ſecond 
ſhip. Then from M draw the line M L parallel unto F G , cutting 
the lineA GL inL, then draw the linz M A, cutting the Quadranc 
BDEinD. So ſhall the arch DE be the courſe that the ſecond ſhip 
muſt run, to bring her (elf 40 leagues and 2 miles North and by Eaſt, 
and 41 minutes Eaſt of the firlt ſhip. Then to know what you have al- 
tered the latitude, firſt take the diſtance L A.and apply it unto the Scale 
of equal parts, and you ſhall find it to be $0 leagues, which is juſt 4 
degrees, which you have altered your latitude or Poles elevation: which 
4 degrees added unto the latitude you departed from,4t makes 51 deg. 
56 min. for the latitude that your ferond hip ii; then take theTt- 
tance L M, and apply it to the Scal?, it gives 60 leigues; then open 
your Compaſſes unto the diſtance of the midc12 latitude, which is 49 
deg. 56 min. of the Chord, and apply it unto the Table of longitudes, 
and it gives 1 2 leagues, and 2 miles, and 62 parts, to alter one degree 
EB 2 of 
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of longitude in that Parallel ; Then ſet one foot of your Compaſſes in 
12 leagues 2 miles, and 62 parts, and open the other to the beginning 
of the line, and with that diſtance meaſure the line L M, beivg 60 
leagues, and yeu ſhall find that it is contained there in four times and 
two thirds, ſo the longitude is 4 degrees 40 minutes, 


CHAP, XXI, 


Of the Ebbing and Flowing of the Sea, and of the Tides, and how to 
find thens in all places. 


A general Table for the Tides in all places, 
The Mons Hours and minutes 1 he Moons) Hours and minntes | 
age. | tobe added. age. | tobe added. 
Dayes, Degrees Minutes  Dayes. |Degrees Minmes 
I O 48 16 0 48 
2 I 36 I7 I 36 
3 2 24 18 2 24 
4 2 21 19 3 12 
| We 1 © AQ <4 O 
1 6 4 45 21 4 45 
7 5 36 22 5 36 
; 8 6 24 23 6 24 
9 7 I2 24 7 I2 
| To 8 © a7. -- V o_ 
: BETSEY 48 26 8 48 
I2 9 36 27 9 36 
| 13 10 2.4 28 10 24- 
: I4 II I2 29 II 13 
| | I5 | o | | 30 © 3s | 
! 
þ 
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The uſe of the Table of the Tides. 


Irſ it is ts de underſtood, that by the (wift motion of the firſt Mo- 
ver, the Moon andall the reſt of the Stars and Planets are turned 
about the World in four and twenty honrs, upon which ſwift motion 
of the Moon, the daily motions of the Sea do depend ; which motion 
of the Sea falleth not out always at one hour, the reaſon thereof is, be- 
Cauſe of the ſwift motion of the Moon, 1n regard ſhe goeth almoſt 
thirteen degrees in four and twenty hours, and the Sun moveth ſcarce 
one degree, which gives every day twelve degrees, that the Moon 
cometh (lower to any point in the Heaven than the Sun : which twelve 
degrees, makes forty eight minutes of time for the difference of every 
full Sea, according unto the middle motion of the Moon, which diffe- 
rence is here ſet down in this Table for every day of the Moons age, 
Therefore if you would know the full Sea atany place in the World, 
firft you muſt know at what hour it is full Sea at the new or full Moon; 
which hours and minutes keep in mind, then ſeek the age of the Moon, 
as is before taught, and with the number of her age enter this Table 
' under the Title of the Moons age ; and having found her age in the 
Table, againſt it you ſhall find the hours and minutes which are to be 
added unto the time that the Moon maketh full Sea in any place, and 
the whole number of hours and minutes 1s the time that th? Moon 
maketh full Sea in that place upon the day defied : as for example, 
I defire to know-the full Sea at Londen Bridge upon the thirteenth of 
Tuly 1624. the age of the Moon being fonnd as before, is eight days, 
then in the Table I findeight dayes, and againſt it 6 hours, and 24 mi- 
nutes, which being added unto three hours, the full Sea upon the 
Change Cay gives g a clock 24 minutes, for the time at the full Sea 


upon the 1 3 day of July 1624, 
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The Second Boo «. 


Wherein is declared the Definition of the Sphere, 


a Deſcription of the fix great Circles, and alſo of the 
four leſſer Circles; laſt of all, certain Queſtions Aftro- 


nomical, performed by the ſaid Scale. 


[ 


Sphere, or the 


CHAP. I, 
Of a Sphere, and the Circles thereof. 
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* Sphere, according to the Deſcription of Theodoſtas, is 


a certain ſolid Superficies, in whoſe middle is a Point, 


from which all lines drawn unto the Circumference 


are equal; which Point is called the Center of the 
Sphere ; by which Center a right Line beins drawn , 
and extending himſelf on either fide unto that part of 


the Circumference whereupon the Spheer is turned, is called Ax 


Axle-tree of the World. 
A Sphere 
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A Sphere accidentally is divided into two parts, that is to [ayy 1s 
S phe rams reltam I S pheram obliqnar. 

Sphera reit a, or a right Sphere, is only unto thoſe that dwell under 
the Equinottial, Qu1bme nexter Polorum mags alters elevatur : that 
is, to whom neither of the Poles of the World are ſeen, bur lie hid in 
the Hea11204, 

Sphera obliqua, or an oblique Sphere, is unto thoſe that inhabit on 
either fide of the Equr:nectial, unto whom one of the Poles isever 
ſzen, and the other tid under the Horizon. 

The Circles whereupon the Sphere is compoſed, are divided into 
eivo forts : that is to (ay, 1n Circulss majores & minares, 

Circali; majores, or tae greater Circles, are thoſe that divide the 
Sphere into two equal parts: and they are in number fix, viz. the 
Equinoftial, the middle of the Zodiack , or the Echiptick line, the two 
Colures, the Meridian, and the Horizon, 

Minores vero Cirenli, or the leſſer Circles, are ſuch 2s divide the 
Sphere into two parts, unzqually, and they are four in number ; as the 
Tropick of (, acer, the Tropick of Capricors, the Circle Artick, and 


I 


the Circle Aztartick. 


CMAFP. IH 
Of the fix great Circles. 


1.0 Equinothial is a Circle that croiſeth th: Poles of the 
World at right Angles, and divideth the Spheac into two 
equal parts, and is called -the,/ Equ:moitial, becauſe when the 
Sun cometh unto it, (which is twice in thz year, viz. I prin- 
cpio eAr.etis, & Libre, that is, in Marchand September ) the 
Dayes and Nights are equal thorouzhout the whole World , wheres 
upon it is called Equator die & #oitrs, the equal proporcioner of the 
Day and Night artticial : and in the figure is deſcribed by the line 
CAE. 

IT. The Aferid as 1s a great Circle paſſing thorough the Poles of 
the World, and the Poles of the Horizon , or Zexith point over our 
neads; andis ſo called , becauſe rhat inany tim of the year, or in 
any 
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any place of the World , when the Sun ( by the motion of the Hea- 
vens ) cometh unto that Circle, it is Noon, or 12 of the Clock. And 
itis tobe underltoo09d, that all Towns and places that lie Eaſt-and 
Weſt one of another , have every one a ſeveral Meridian : but all 
places that lie North and South one of another, have orfe and the ſame 
Meridian, This Circle is declared in the figure following by the Cir- 
ce BCDE. 

INI, The Horizon is a Circle dividing the ſuperiour Hemſphere 
from the inferiour, whereupon it is called Horizon, that is to ſay, the 
bounds of fight, or the fartheli diſtance that the eye can ſee, and there- 
fore it 1s alſo 
called Circuls C H 
bemiſphers, The 
Horizons are 6l- 
vided into two 
ſorts, viz. Reftus 
& obliques, a 
rieht and an 
oblique, or a 
declining Ho- B 
71201 : Whereof 
thoſe have a 
right Horz&o0n 
which have the 
Equnottial for 
their Zenith, & 
the Poles of the 
World in their 
Horizon > be- 
cauſe the Hor - : : 
zo (hiding both the Poles of the World) is a Circle ſuppoſed to 
be drawn by the Poles of the World, dividing the Equinottial at 
right angles, as in the Figure following you may plainly lee. Fitlt 
imagining the Circle X V Y W to be the earth, and thoſe that in- 
habit at the point V have the line BD for their Horzzon, cutting 
the Equinothal CAE at right Angles in A, and, therefore 1s cal- 
led FAM ret & Sphera reeda, a tight Horizon , and - right 

phere, 


oO 
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Sphere. Thoſe have an' oblique Sphere, of an' oblique Hor/zow, to 
whom one of the Poles ar2 viiual, oc <levated above the Horizon, and 
have the other hid under the Horizon; and in regard ſuch a Horizon 
doth c:ois the Equinettial, or oblique angles, 1t1s called Horizon ob- 
[;quns, or a declining Horizow: as for example, Thoſe that inhabir at 
the point S, have'T for theic Zemth and K AL for theif Horizon , 
dividing the Equineit;al C A Eat oblique Anzl-s, making the Angle 
contained betwixt the Hor:20y A K and the Equizottial A C, an an- 
ole of thirty eight degrees, and twenty eight minutes, and the angle 
contained betwixt the Hor:zon A L and the Pole AD, an angl- of 


51 degrees 32 minutes, which is the elevation of the Pole for thoſe 


that inhabit at S, as thoſe at Londos ; theſe and all other have an ob- 
lique Sphere, except they inhabit jult under the Equinottial Circle, 
unto whom only doth a right Sphere belong. 

IV. The two Colures, Colurus Solſtitiornmm , or the ummer Co» 
lure, is a Circle paſſing by the Poley of the World , and by the Poles 
of the Ecliptick, and by the head of Cancer ang Capricorn, whereupon 
the firſt ſcrtiple of Cancer,! whery the Colupe crofſ-th: che Ectiptitk 
Line, is called Punt ſolſtitie bali or the point of the Summer 
Solftice: to which_place when th#5 cometh, he can approath no 
nearer unto our Zemþ,"buyreflirnatb unto the Equator again. Arca 
vero Golari, the Ark of the Cflure, contained betwixt i he Sutnirter £0!< 
Rice and the Equator, is Cailed the greateſt declination of th: Sun, 
which Prolomy found to be 2 3 degte:s, 3.1 minutes : but by the abſer- 
vation of Copernicus it was found ts vary, for he found th? declina- 
tion ſometimes to be 2.3 degrees 52 minutes, and inthe proceſs of time, 
to be but 2.3 degrees 28 manutes, And is theſe our dayes (by the ol= 
ſervation of Tychs de Brache , ant th: I 'te famons Mathematiciin 
Mr. Edward Wrighr ) it & found diſtant from the Equino@ial” 2 5 de- 
grees, 31 minutes, 30 ſeconds. 

V. The other Colutce paſſeth by the Poles of the World , and by 
the firſt point of Aries and Libra, whereupon it is called (o/urm di- 
flinguens Equinexia, Theſe two Ccolures do croſs each other at 
right angles in the Poles of thz World, whereupon theie verſes were 
made. | 

| Hae duo Solſtitia faciunt Cancer Capricornus, 
Sed noftes aquant Aries & Libra dieba. 
F VI. The 
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VI, The Zodiack is another of the greater Circles, dividing the 
Eqnineial into twoequal paits by the head of Aries and Libra, the 
onz half of it doth decline unto the North, and the other into the 
South, the grea- 
teſt of which 
declinations is 
2 3 degrees, 31 

' Minutes, and 30 
ſeconds, Note 
alio, this Circle 
1s divided into 
twelve © equal 
parts, which 
parts are attri- 
buted unto the 
twelve Signs, 
Aries, Taurus, 
Gemini, Cancer, 
Leo, V Ir go, Li- 
bra, Scorpio, Sa- 
gitarima, Capri- 
corn, cAqua- 
1146, and Piſces, TS 
And every one of .theſe Signs ate divided into 3o equal parts, which 
are called degrees ; ſo the whole Zodiack containeth three hundred and 
fixty degrees. Likewiſe every degree 1s divided into hxty equal parts, 
which parts are called minutes, and are in number 21600 minutes; 
and as 21600 minutes is the whole circumference of the Heavens, (0 
is 21600 mikes the whole circuit of the Earth. 


CHAP. 
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CHAP. II, 
Of the four leſſer Circles. 


tHe Sun having aſcended unto his higheſt Solftitial point doth de- 

ſcride a Circle, which is the nearelt that he can approach unto 
the North Pole, whereupon it is called Circ#/ms Solſtitii eſtivals, the 
Circle of the Surnmec Solſtice, or the Tropick of Cancer, and is noted 
inthe hgure before by the line H Y 1, 

The Sun alſo approaching unto the ficlt (crupl- of Capricorn, or 
the Winter Solſtice, deſcribeth another Circle , which 15 the utmoſt 
hounds that the Sun can depart from the EquinoRtial Line towards the 
Antartick Pole, whereupon it 18 called Cirenlme ſolſtiti; hyemalts, froe 
Tropicws hyemalis, vel Capricorn , the Circle of the Winter Solkice, 
the Winter Tropick, or the Tropick of Capricers, and is'deſcribed in 
the figure by the line GX F. 

So much as the Ecliptick declineth from the EquinoRial , ſo much 
doth the Poles of the Ecliptiek decline from the Poles of the World, 
whereupon the Pole of the Ecliptick , whichis by the North Pole of 
the World, deſcribeth a certain Circle as it pafſeth about the Pole of 
the World, being juſt ſo far from the Pole, as the Tropick of (acer 
is from the Equator, and it is the third of the lefler Circles, and is cal. 
led Ciren{ns Artticus, or the Gircle of the North Pole, and is deſcri- 
bed in the Diagram, in the ſecond Chapter by the line P O. 

The fourth and laſt of the leſſer Circles 1s deſcribed in- like man- 
ner by the other Pole ofthe Ecliptick , about the South Pole of the 
World, and therefore called Circs/m9 Antariticns , the. AntarRick 
Circle, or the Circle of the AntarRick or South Pole , and is demon- 
ſtrated in the former figure, by the line N M. | 
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CHAP.:IV. 


Definitions of ſome particular terms fit to be kaowu by ſuch 4s inteud to 
prattice the Art of Navigation or Aſtronomy. 


He Zenith is an imaginary point in the Heavens over our heacs, 
making right angles with'the Horizon, as the EquinoQtial maketh 
with be Pole, 31. - 2G ag 3 | 16) 

The Nadir is a prick in the Heavens under our feet, making right 
an2l-s with the {{0rizon under th Earth, as the Z-:nith doth above, and 
therefore is oppoſite unto the Zenith. 

The declination of the Sun is the Ark of a Circle contained berwixe 
the place of the'Sun inthe kcliprickand the EquinoRtial, making right 
angles withithe kquino6tial.- But the-deelination. of a'Starigthe Ark 
of a Circle ler fall trom-the Center of a Star, perpendicularly unto the 
Equinoctial. | 

The Latitnde is the ark of a Circle Comained betwixtthe Center of 
any Star and the Ecliptick Line, making vight angles with-the Ecliptick, 
and counted either Northward or Southward; according/tothe fcitua- 
tion of the Star, wh-ther it be nearer unto the North oc South Pole of 
the |. liprick, LON | ET YE <1 

The Latitude of a Town or Country is the height: of | the Pole 
above the Horizon , or the diſtance beewixt the Zenith and the Equi. 
noctal, 7 ot JTY. 

The Longitudeof & Star, is that patt of the Ecliptick Which is con- 
tained berwixt-the Stars place in the Ecliptick, and the beginning 
of Ares," counting them from Aries, according tothe (uccetiion or 
order of the Signs. 

The Longitude of a Town or Countrey are the number of degrees 
which are contained in the Equino&tial, b:twixt the Merid1n that pat- 
ſeth over the Iſles of Azores, (from when1e the beginning of longitude 
1s accounted ) Eaſtwards, and the Meridian that pafleth over thts Town 
or Country deſired. 

The Altitude of the Sun or Star is the archofa Circle contained 
betwixt the Center of the Sun, or any Star, and the Horizor, _ 

C 
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The Amplitude is that part of the Horizon which is betwixt the true 
Eaſt or Welt points, and the point of the Compals that the Sun or any 
Star doth riſe or tet upon. 

Azimuth's are Circles which meet together in the Zenith, and croſs 
the Horizon at right angles, and ſerve to find the point of the Com- 
paſs which the Sun is upon at any hour of the day; or the Azimuth of 
the Sun or Star, is a part of the Horizon contained betwixt the true Ealt 
or Welt point, and that Azimuth which paſſeth by the Center of the 
ſame Star to the Horizon. 

The right aſcenſion of a Star 1s that part of the EquinoRial that ri- 
ſeth or ſetteth with the Star in a right Sphere : or in an oblique Sphere, 
it is that proportion of the EquinoCtial, contained betwixt the begin- 
ing of eAries, and that place of the EquinoRtial which paſſeth by the 
Meridian with the Center of the Star. 

The oblique aſcephon is a part of the EquinoRial, contained be- 
twixt the beginning of Arres, and thatpart of the EquinoGtial that ri- 
ſeth with the Center of a Star in an oblique Sphere. 

The difference aſcenfional , is the difference betwixt the right and 
oblique aſcenſion : or it is the number of degrees contained betwixt 
that place of the EquinoQtial that riſeth with the Center of a Star, and 
that place of the EquinoRial that cometh unto the Meridian, with the 
Centeriof the' ſame Star. 

eAlmicanterahs are Circles drawn parallel unto the Horizon, one 
over another, until you come unto the Zenith : theſe are Circles that 
d3 meaſure the elevation of the Pole, or height of the Sun, Moon, or 
Stars above the Horizon, which 1s called the Almicanter of the Sun, 
Moon, or Star : the Ark of the Sun, or. Stars Almijcanter, isa portion 
of an Azimuth contained betwixtthat Almicanter which paſleth thoy 
row the Center of the Star and the Horizon. - 415 6 


CH-* 


Cv 


z8 The Sea-mans Glaſs. 


QUESTIONS ASTRONOMICAL, 
performed by the plain Scale. 


—_— 


CHAP, Y:. 


The true place of the Sun being given, to find his declination, 
7 he $#n being tn the head of Taurus, bus declination ts deſired, 


Y the ſeventh Demonſtration draw the line A D, thn upon the 
I JCenter A raiſe the perpendicular A B, then opening your Gom- 
paſles to the Radins of your Scale , place one foot in the Center A, 
and with the other draw the Quadrant B C D, then opening your Com- 
paſſes unto the greateſt declination of the Sun, place it upon the Qua- 
drant from D unto K, then from the point K draw the line K H paral- 
lel to DA, cutting the line AB inH, then with the diſtance A H 
drawthe ſmall Quadrant G E H, and 
in regard the Sun is in the head of 
Taurus , Which is 30 degrees from 
the beginning of Aries, let AD be 
the Equator, and D the beginning of 
Aries, DC 30 degrees, or longitude 
of the Sun, then from the point C 
draw the line C A, cutting the Qua- 
drant GEHinE, then from E 
draw the line E I parallel to AD, 
cutting the Quadrant BCD in I, 
ſo ſhall the arch I D be the declination of the Sun defired, which in 
this Demonſtration is found to be Eleven degrees, and thirty one mi- 
nutres. 
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CHAP. VI. 


T he declination of the Sun, and quarter of the Ecliptick, that he poſ- 
ſeſſeth, being given, it us deſrred to find his true place, 

The Declination 15 10 deg. 31 min. the firſt quarter that he poſſeſeth, 
& betmixt the head of Aties and Cancer. 


Irſt, by the ſeventh Demonftration, draw the Quadrant A BC D, 

a$ i$ taught in the former Chapter , then ſet the greateſt declina- 
tion of th: Sun upon the Chord from D unto K, which is 23 deg. and 
31 min. then from K draw the line K H parallel unto the Equator 
D A, cutting the line BA in the point H, So (hall H A be the 
ſign of the Suns greateſt declination ; then with the diſtance A H 
draw the Quadrant G E H, then from D upon the Quadrant. D BC 
ſet the Declination of the Sun, which 1s 11 degrees, 31 mirutes frem 
D unto I, then draw the line I E parallel unto A D, cutting the Qua- 
drant GEHinE. Then from the center A by the point E, draw 
the line AE C, cutting the Quadrant BCD in C. $o ſhall the Ark 
CD be the diſtance of the San from the head of Aries, which is 
here found to be juſt 3o degrees, which is in the beginning of 
Tanurm. 


CHAP. VII. 


By the elevation of the Pole, and declination of the Sun, to find the an- 
plitude of the Sun, or his diftance of riſing or ſetting from the true 
Eaſt or Weſt point. 

T he elevation of the Po/eis 51 deg. 3: min. the declination of the Sun 
#5 14 deg. 52 min. North. 


Y the eight Demonſtration , firft draw the line BD, then 
upon the Center A draw the Circle BCDE, then from A 

raile the perpendicular C A E, then is your Circle divided 
into four equal parts: then ſuppoſe the elevation of - the Pole - 
© 
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' bz 51 degrees, 32 minutes,which muſt be placed upon the Circl:,from 
D unto F, thzn from the point F by the Center A draw the line B A G, 
repreſenting the Pole of tne World, F being the Nocth Pole, and G 
the South Pole; then ſublirat 51 deg. 32 min. from go deg. and 
the remainer is the height. of the Equinoctial, which is 38 dev. 28 
mio, which muſt þz placed upon the Circle from the Horizon B unto 


the point I, then from I, by the Center A draw the line I A H, repre. 
ſenting the EquinoRial Circle. Then from I unto M ſet the declina- 
tion of the Sun, being here ſuppoſed 1 4 deg. 52 minutes North, then 
from the point M draw the line, or Parallel of Declination M T N, 
parallel unto the Equator 1 A H, cutting the Horizon B Dn T, then 
from T raiſe the perpendicular T V, cutting the Ciccle BCDE in 
V, {o ſhall the diſtance C V be the true amplitude of the Sun deſired, 
which here is found to be 2.4 deg, 21 minutes North, 


CHAP. 
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CH AP, VIIL 
By the Amplitude of the San, to find the variation of the ("ompaſs. 


Aving found the amplitude of the Sun by the laſt Chapter, firſt 
oblerve with a Compals, or rather with a Semicircie, upon what 

zoree and minute the Sun rileth or (erteth, beginning to reckon from 
tie Ealtor Weſt, andending at the North or S2uch at go degrees - 
and when you have diligently obſerved the Magnetical rifing or ietting 
by the Semicircle, or by ſome other like fitting Inftrument : and alſo 
the trueamplitzde found, as is declared in the {aft Chaprer, the diffe- 
rence of theſe two amplitudes, is the variation of the Compatls : But 
when the Sun 7iſeth upon the ſame degree of the Compals as is found 
by the Scale, the variation1s nothing,j but the Needlepointeth directly 
unto the Poles of the World, which by M. Moulinenx was affirmed to 
be at the Weſternmoſt part of St. M:chaels, one of the Iſlands of the 
eA xzores, from whence he wi-have the Longitude reckoned, Se- 
condly, when-the Sun is 1n the EquinoEtial Circle , where he hath no 
amplitude , look what diltance the Compaſs maketh the Sun to riſe 
from the Eaſt or Wett of the Compaſs, the ſame diftance is the Com- 
paſſes variation from the North or South. Thirdly, If the Sun riſe 
more ts the South of the Compals, or ſetreth more to the North of the 
Compals than is ſhewed by the Scale , the difference betwix: the 


Neevle, is the variation of the Compaſs from th2 North Weſtward. 
Fourthly, If the Compaſs ſheweth the Sun to riſe more Northward, 
or ſet more Southward than is fhewed by the Scale, the difference is 
th2 variation of the Compaſs from the North Eaftward. Fifthly,- If 
th2 Scale (h-w thz amplitude of the Sun rifing Soutkerly , and the 
Compaſs ſhew it to be Northerly, add both the amplitudes together, 
and they (hew you the variation Weſterply. asf 
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CHAP.'IX. 


The place of the Sun bring given, to find bus declination, by awhale 
 Carcle, 
T he Suns place # the tenth degree of Taurus, 


Ccording unto the eighth Demonſtration, firſt drary the Circle 

BCD &, then draw ihe Horizen BAD, and then the Equi- 
noctial I A H, as is before taught : and then the Tropick of Cancer 
K L twenty three degrees and a half from the EquinoRtial : then draw 
the Tropick of Capricorn Þ O, of like diſtance from the EquinoRial, 


— 


and after from K to O draw the Ectiptick fine K A 0. And = 
you have thus laid down the Sphere, ſuppoſe the Sun to be in the tent 

degree of Tanrm, at which time his declination 1s delired. And in re- 
oard the Sun is more near unto the Tropical point Cancer than unto 


Capricorn, firſt find hoy many degrees he is from the Tropick of - wot 
by 
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ger, anc 5 (hall find him to be 5 degrees ; therefore take with your 
Compaſles 5 © degrees from the Chord, ano apply it from the Tropical 
point Cancer at K unto V upon one fide, and unto P on the other fide ; 
then draw the line V P, cutting the Ecliptick K O, in the pointR, 
then from R draw the line M R N parallel unto the EquinoRial I A H, 
aud cutting the Quadrant B Cin the point M. So ſhall the ark M 1 be 
the declination of the Sun delired, which being applied'unto your Scale, 
gives 14 deg. and 52 min. 


CHAP. X. 


The elevation of the Pole, and declination of the Sun given, to find bus 
height in the vertical Circle, 

The Pole is elevated 5 1 degrees 32 minutes, the declination of the Sun 
& 14 degrees 52 minutes North, hus height inthe Vertical Circle ts 
found as followeth, S 


[r{t, according unto the former Chapter,dedw ihe Circle BCD F, 
F then the Horizon B A D, and after the-verticaltinz-C AE, then 
the Axis of the World F G, and likewiſe the Equator I A H, this be. 
ing done, place the Declination of the Sun 14 degrees £3 minutes , 
upon the Circle from I unto M, andalio from H unto N, then draw 
the line M N, cutting the line CA EinS, then, from $ draw the line 
SW parallel unto the Horizon B A D, cutting the Meridian Circle 
BCDEin W : (6 ſhall the diſtance D W be the height of the Sun in 
the vertical Circle for th: t me demanded, which by this propoſition 
is found to be 1 9 degrees and 8 minutes, 


G2 CHAP, 
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CHAP. XI, 


T he elevation of the Pole, and the Amplitude of the Sun being given, 
to find the declination. | | 

The elevation of the Pole is 51 degrees 32 minutes, the Suns amplitude 
is 24 degrees 21 minutes, the declination 15 fawnd 4s follometh, 


Þ*: AS inthe eight demonſtration, upon the Center A, dra 
th: Circle BCD E, then draw the Linz BAD, repreſent- 
ing the Horizon : dividing the circle into two equal patts 


then draw the Line CAE, perpendicular to B A D, repre- 
ſenting the 'Eaft and Weſt points of the Compals , then placing the 
elevation of the Pole 51 degrees ard 32 minutes, from D unto F, 
from F by the center A draw the line F A ©, which let be the Pole 


er Axle-tree of the World ;, then from B unto , and f:om D unto - 
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ſet the Complement : of the Poles. elevation ; which ſhall repreſent 
the Equino&tial, in regard it maketh right angles with- the Pole of 
the World inthe center A. Then from C unto V place the ampfi- 
tude of the Sun, which is 24 degrees and 21 minutes: then from V 
let fall thz perpendicular V T cutting the Horizon BAD in the 
point T, th.n from the point T draw 1the line M TN parallel unto 
the EquincRial I AH, and cutting the Circle BCDE in the 
points M and N, ſo ſhall the diftance I M or H N be 
the declination of the Sun , which was defired : which being appli- 
ed unto your Scale, gives you fourteen degrzes and fifty two mi- 
nutes, ' 


CHAP. XII, 


T he elevation of the Pole, the declination of the Sun, and hour of the 
day being given, to find the Almicanter, 

The elevation of the Pole # thirty degrees, the declination of the Sun u 
twenty degrees North , the hour nine in the morning , at which 
time the Almicanter 1s found as followeth, 


Y thz ninth demonſtration, firft upon the Center A draiy 

the Circle BCDE, then draw the line BD for the Ho- 
rizon , then. place your Polcs elevation, which is thirty degrees , 
upon the Circle from D unto R, thzn from R þy the center A 
diaw-the line RAS, reprefenting the ' Axis-of the World, 
then'from'B unto. F -place'the complement” of "the Poles elevation, 
wh chis'6o degrees , and from the point F, by the Centzr A; draw 


the line” F AH, repreſenting the* EquinoChal line, and then let the.” 
declinttion of the Sun from F unto? E/, and-from« L, draw: rhe lire, 


LP'0-p4rafſel unto the Equaror F AH; cutting' the Axrs"'bf the 
World in 'the point P, then (et one foot of your 'Compaſſ:s 511 the 
point Þ, and extend the other either onto L6r untsd O, and with the 
lame diſtance of your Compaſſ:s, upon the center ÞP d aw the circle 
LNOQ, which is call:d the hour circlz : ſo (hall L bz the point of 
twelve a clock at noon, N the place of fix 2 clock aftzrnoon, O the 
place of twelve a clock or midnight, and Q the place of fix a clock 
in 
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in the morning : Every one of the four quarters muft be divided into 
ſx equal parts or hours, making the whole Circle to contain twenty 
four parts, repreſentivg the 24 hours of the day and night, then in 
regard the hour of the day was nine of the clock, Which is three hours 
before noon, take three of thoſe twenty four hours, and place them 


jk 
AL 
- | 
| te 


upon the Circle LN O Q from the Meridian point Lunto K, the 
nine a Clock point in the morning, and unto M the point of three of 
the clock afternoon, then draw the line M K, cutting the parallel of 
the Sun L O in the point I, then from I draw the line 1 G parallel unto 
the Horizon B AD, which ſhall cut the Meridian Circle BCDE in 
the point G, ſo ſhall the diſtance of G and B, be the Almicanter the 
Sun, which was defired ; which in this demonſtration is found to be 
forty eight degrees and eighteen minutes. 


CHAP. 
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CHAP. XIII 


T he elevation of the Pole, the «A Imicanter, and declination of the Sun 
being given, to find the howr of the day. 


The elevation of the Pole ts thirty degrees, the declination of the Sun 
is twenty degrees, the Almicanter of the Sun « forty eight degrees, 
and eighteen minutes, the hour of the day is fawnd as followeth, 


Þ'* as in the ninth demonſtration, upon the Center A draw the 

Circle B C D E, then draw the Diameter B D, repreſenting the 
Horizon, then from D unto R ſet 3o degrees, the elevation of the 
Pole, then from R unto the point A draw the line R A'S, repreſenting 
the Pole of the World, then draw the line F A H, croſſing the Pole in 
A, at right Angles cutting the Meridian circle in F, then from F ſet 
twenty degrees, the declination of the Sun unto L, and then ſrogy the 
point L, draw the line LP O, repreſenting the parallel of the Snn, 
and cutting the Pole of the World in P, then po one foot of your 
Compaſſes in P, extend the other unto L, with which diſtance of your 
Compaſſes draw the hour Circle LNOQ , then from the Horizon 
at B, place the Suns Almicanter : (which is forty eight degrees, and 
eighteen minutes) upon the Quadrant BG L, from B unto G, then 
from the point G dray the line G l parallel unto the Horizon B A D, 
cutting the line LO in 1, then from the point I draw the line K 1 M 
parallel to the Pole of the World QA N, cutting the Circle LN O'in 
M, then let LN be divided into fix hours, whereof LM are there : 
wheredpon I conclude, that itis three hours from noon, that is, at nine 
of the clock in the morning, or three in the afternoon, 


CHAP. 
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C.H AP.' XIV. 


. The Latitnde of the place, the Declination of the Sun, and the' Alt;- 
rude of the Sun being given, to find the howr of the day : By a new 
way differing from thatin th2 former Chapter. 


deg. min. des. m, 
The Suns Alitude 1s 48 18 69. 00 
The Latitude of the place is 30 SO Comp 
The Suns declination is 20. 00 


7 0-' OJ 


— 


SUM 130 00 


aura 


difference -10' 00' 


The Complement of any arch leſs then go degrees, is ſo much as the 


arch wants of yo degrees , as the Complement of 2.0 degrees is 70 
degrees, &C, 


Pt find the ſum and difterence of the Complement of the Suns 
declination, and the Complement of the Latitude, as above is 
done, where the ſum is 1 30 degrees, and the difference Io degrees. 
Then your Compaſſes bzing op«ned to the Radius of your line of 
Chords, deſcribe the Semicircle ABC, and divide it into two 
Quadrants by the perpendicular BD, then out of your line of 
Chords take 48 deg. 18 min. the Suns Altitude, and ſet it from B 
toE, anddray E F parallel to BD: Then from your line of Chords 
take 130 deg, the ſum, and ſet ittrom AtoG, (or its Complement 
to 1 80 deg. which is 50 deg. fromC to G ) and draw the line G H 
alſo paralleli'o BD. Again, out of your line of Chords take 10 deg. 
( which is the difference) and ſet that diliance from AtoK, and 
draw K L parallel to E F or BD, 

This done, take with your Compaſſes the diſtance from F to 
H , and ſetting one foot in A, with the other deſcribe the arch M P 
likewiſe take the diftance from Fto L, and ſetting one foot in C, 


with 
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with the other deſcribe thearch N Q. Laſtly, Draw the Rraight lint 


P Q, which only couching the two former arks will cut the line A C 
in O, upon the point O therefore erect the perpendicular O R, cut- 


ting the Semicirelein R, (o will CR being meaſured upon your line 
of Chords, give you the degrees of the Sun from the South part of the 
Meridian, which here you will find to be 45 degrees, which makes 
3 hours, allowing 15 degrees for an hour, for 15 degrees make one 
hour, and one degree makes 4 minutes of an hour, ſo thatit is either 
g of the clock in the morning, or 3 in the afternoon, 


— 


CHAP. XV. 


The Almicanter, or height of the Sun being grven, to find the length of 
the right ſhadow. 
The Almicanter is 45 degrees. 


Ccording unto the tenth Diagram , draw the line AF, and 
upon the center A raiſe the perpendicular AC, then upon 


the center A dray the Quadrant C DF, then (uppoſe. the 
| H heigh, 
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height of your G womon, or ſubſtauce yielding ſhadow be the tine A B, 
which is to be divided into 1 2 equal parts, which Gnomes | have here 
made jult 12 degrees of the equal | 
leagues of the Scale, then from B to E, 
the top of the Gnomen draw the line | 

BE parallel unto AF, thn ſet the bm: 19: 
Almicanter which is forty five degrees £2 8 
from F unto D, and from the point 
D draw the linz D A, cuttin. the linz G K 
BE in the point G, ſo ſhall BG be B 
the le-gth of the right ſhadow defired, 
which here is foun4 to be 12 parts, A =P 
which is but juſt the length of your 

Gnomo», 2. and 3 of a twelfth over : Note that the right ſhadow is the 
ſhadow of any pol, itaff, or teeple, that ſtandeth at right angles with 
the Horizon, the one end thereof reſpeRing the Zenithof the place, 
and the other the Nadzr. 


CHAP. XVI. 


The Almicanter, or height of the Sun being given, to find the length 
of the contrary ſhadow. 
The Almicanter grven #70 degrees. .. 


Y the verſe or contrary ſhadow, is underftood the length of any 
B ſhadow that is made by a aff or Gzomon. ſtanding againſt any_ 
perpendicular Wall, in ſuch a manner that it may lie parallel unto the 
Horizon, the length of the contrary ſhadow doth increaſe as the Sun 
riſeth in height; whereas contrariwile, the right ſhadow doth increaſe 
ir length, as the Sun doth decreaſe in height : the way to find the verſe 
ſhadow is as followeth. Firſt, draiv your Quadrant as'is taught in the 
tft Chapter, wherein let A B be the length of the Gnomon ; likewiſe 
from B, draw the linz BE parallel unto AF, as before , then {et your 
Almicanter from C upon the Quadrant which is given to be ſeventy 
devrees and it will extend from C unto H, then from the point H draw 


the line H A, cutting the line B E inthe point K, (© ſhall K B be wp 
lengt 
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length of the contrary ſhadow, which here is found to be thirty four 
degrees and eight minutes, or twice ſo long as your Gnemwon, and :: 
abont | part of a twelfth more. , 


CHAP. XVII. 


The latitude of the place, the Almicanter, and declination of the Sun 
being given, to find the Arimnth. : 

The latitude of the place ts fifty one degrees, thirty minutes, the decli. 
nation of the Sun twenty degrees North, the Almycanter thirt y eigbe 
degrees thirty minmtes, the true Azimuth of the Suns deſired, ; 


* Sf & 


>, as in the eleventh Derhonſration upon the Center A, 
draw th: Circle BCDE, then draw the Diameter BAD, 

and fcom D unto F, ſet the Elevation of the Pole , which is 
H 2 one 
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one and fifty degrees, and thirty minutes, whoſe complement is eieht 
and thirty degrees and thirty minutes, which muſt be placed from B 
urto H, then from H draw the line H A, repreſenting the Equino- 
Etialline, -and from F draw the line F A G, repreſenting the Pole of 
the World ,- then from H unto P, and from I unto Q;, ſet the De- 
Clination of the Sun, which is twenty degrees , and by theſe two points 
dray the line .P Q, for the parallel of the Suns declination ; then 
upon the Circle from B unto H ſet the Suns Almicanter, thirty eight 
degrees, and thirty minutes; then from H draw the line H R paral- 


lel untothe Horizon cutting th: Suns parallel P O Qin ©, then draw 


the line T V+ AE perpendicular unto the linz B A D 1n the Center A, 
an\ cutting the line H VR in V, then ſetting one foot of your Com- 
paſſes in the point V, extend the other unto R, and with the ſame di- 
ance draw the Semicircle H L R, then draw the Concentrick Circle 
upon the Radius of the Scale M T N, and where the line POQ, 
and the line M O N do meet in the point O, raiſe the perpencicular 
O L, cutting the Semicircle H L R 1n L, then lay the Scale from the 
Center A to the point L, and draw the line L K, cutting the Semi- 
circle MTN in K, (© ſhall M K be the true diſtance of the Sun from 
the Eaſt or Welt point Southward, or the Suns trae Azimuth, which is 
here found to be ſeventy two degrees and forty minutes from the South 
part of the Meridian. 


CHAP, 
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CHAP. XVIII. 


7 he Latitnde of the place, the Declination of the Sun, and the Alti- 
rude of the Sun being given, to find the Azimuth : By a new way 
differing from thatin thz former Chapter, 


deg. min.S. deg. m. 

The Suns declination is 20 OO 38 30 
The Latitude of the place is 51 3opits Compl, ; 

The Suns Alitude is 12 ©9 78 00 

Sum 116 


difference 39 39 


Aving found the ſum and the difference of the Complement of 

the Suns altitude and Complement of the latitude as above is 

expreſſed, where you find the ſum of them to be 116 deg. 30 mia, 
and their difference 39 deg. 3o min. 

Theſe things being premiſed,- with your-Compaſſes being opened 

to 60 deg. of your line of Chords, deſcribe the Semicircle A D C, and 


D . 


E 
_ RAS 
ON ET B Tc 


EY 
upon the Center B ere& the perpendicular B D, then firſt out of 


your line of Chords take 20 deg. the Suns declivation , and (et that 
diſtance 
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diſtance from D to E, (if the Sun have South declination (ag in this 
Example it hath )- or from D to O, if the Sun have Notth declination) 
and draw the line E F paralkl toD B. 
þ Secondly,Take 116 deg.3o miv.the ſum out of your line of Chords, 
and ſet it from C to G, and draw the line G K parallel to D B. 

Thirdly, Take 3g deg. 3o min. the difference, out of your line of 
Chords, and ſet it from C to H, and dc:w the line H L parallel alſo to 
BD 


Fourthly, Take in your Compaſſes the diſtance from F to K, and 
ſetting one foct in A, with the other deſcribethe arch $, 

Fifthiy, Take the diſtance from F to L, and ſetting one foot in C, 
with the other deſcribe the arch R. 

Sixthly, Lay a Ruler that it may only touch theſe two arches, S and 
R, and by it draw aline as SR, cutting the line AC inN, 

Laſtly, Upon the point N, ere the perpendicular N M, then the 
diſtance A M meaſured upon your line of Chords, is the Azimuth from 
the South part of the Meridian, which in this &xample will be foung to 
be 34 deg. MC the Azimuth fromthe North 1.46 deg. and MD the 
Azimuth from the Eaft or Weſt 56 deg. | 
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| Theplace of the Sun being uen;tofied the right aſcenſion. 
Suppoſe the Sun be in wrench y degree of Tanrius, his right aſcenſon 
5 found at followeth. * >. ©. 


Ic, as inthe 13 demonſtration,draw the line\B A Ffor the Pole 

of the Wotld; then upon the Center A dravv the Circle BCDE, 

then from the Center A raiſe the perpendicular C AE for the Equator, 
then place your greateſt declination from Cunts.Q , and from E unto 
P, then draw the line Q A P, which Jay peprepave Vas Ecliptick line, 
then in regard the Sun is in the twentieth degree of-.7 awrzs, which is 
forty degrees from the head of Cancer, which forty degrees place from 
Q unto Land unto K, then draw the line K L, cutting the Ecliptick 


in 1; then from the pbint 1 draw the Tine H 1 paralfel nnto C A E, cut- | 


ting the Pole of the World in O, then ſet one foot of your Compaſſes 


in 
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in O, and extend the other unto G, with which diſtance draw the Se- 


micircle H DG, then opening your Compaſles unto the Radius of the 
Scale, and upon the Center O likewiſe drajy the Circle HN F G, then 


draw the line I M parallel unto A OD, cutting the Semicircle 
HMDG inM, then lay your Scale from the center O unto the point 
M, and draw lineN My cutting the Concentrick Circle in N, ſe 
ſhall the diſtante N F be the, right aſcenſion , which is here found ts 
be two and forty\degrees, ſeven and tiventy minutes, 
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CHAP. XX, 


w 


The elevation of the Pole, and declination of the Sun given, to find the 
difference of the aſcenſions, 

The Poles elevation ts 51 degrees, 32 minutes, the declination of the 
Sun #5 21 degrees. | | 


[cſt, a$in th2 thirteenth demonſtration, draw the line B A K, re- 
preſenting the Horizon, then upon the-CGenter, A dtaw the Cir- 


cle BCDEF, then from K untoD fet the elevation of, the Pole 
" midutes: then from ths point D, 


which is 5x degrees and thirty t 


by the Center A, draw the line D A F, repreſenting the Pole of the 
World, then from B unto C ſet the Complement of the Poles eleva- 
tion whichis thirty eight degrees, and 28 minutes : then from Cby 
the Center A draw the line C AE, repreſenting the EquinoRial pr. 

then 
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then from C unto G, and likewiſe from E unto H, for the ceclination 
of the Sun, which 1s 2 1 degrees, then from G unto H draw the pa- 
rallel of the Suns declination, cutting the Pole of the Wo:ridin L, 
and the Horizon 4n I, then tet one, foot of yout, Compailes in-the 
point L, and extend the other unto'G,.then with that diliance of 
your Compaſles draw the Semicircle GMN H, then opening your 
Compaſſes unto the Radius of your Scale, .upon tte {ame Center 
draw the Concentrick Circle G X OH, then from I, where the d2- 
Clination of the Sun doth cut the Horizon, draw the Line I N pa- 
rallel unto the Pole of the World AM, cutting the circie G M H 
in N, then lay your Ruler from the point I unto the point N, and 
ſo draw the line NO, cutting the Concentrick Circle GX © H 
in O, ſo ſhall the diſtance of O and X, be the difterence of the aicen- 
ons, which is here found to be eight and twenty degrees, and four 
and fifty minutes. 


Þ 6. . 
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'' CHAP. XXTI. 


T he right aſcenſion of the San or of a Star being given, together with 
the difference of their aſcenſion, to find the, eblique aſcenſion or de- 


\ ſeenſwn, / 116% 
T he Sun #:3n the fourth degree of Sagitarius, 


wo. - ab 

'He right aſcenfion of any point of the, Heavens being known , 

the difterence of the aſcenfion is either to be added. thereunts, 

or elſe to be ſubſtrated from it, according as the Star 18 {ituate in 
the Northern or Southern Signs: As for example, if the Sun be 
in any of theſe fix Signs, Aries, Taurus, Gemint, Cancer, Leo, or 
Virgo, then the diffzrence of the aſcerfions is to be ſubliraſted from 
the right aſcenſion, and the remainer is the oblique aſcenſion. Sup- 
poſe therefore the Sun to be in the fourth degree of Genin , where 
the right aſcenhon is found to bt four hours, 'and 8 minutes, or 62 
degrees, and th2 diffzrence of aſcenſion where the Pole is elevated 51 
degrees, is found to be one hour 5 3 minutes, otherwiſe 23 degrees 5 0 
2 OS minutes, 
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minutes, which being taken from the right aſcenſion, leaves two hours 
and 16 minutes, or 33 degrees and 42 minures, which is the oblique 
aſcenlion of the Sun in th2 fourth degree of Gemn. But if the Sun 
be upon the South fide of the EquinoGtal, either in Libra, Scorpio, Sa- 
gitarins, Capricorn, Aquarizs, or Piſces, then the difference of 
the aſcenfions is to be acide unto the right aſcenſion, and the Produ& 
will be the oblique aſcenſion. Suppoſe the fourth degree of Sagitarizs 
1s given, for which ſign and degree the oblique aſcenſion of the Sun is 
defied, his right aſcenſion being then found to be 242 degrees, or 16 
hours 8 min, the difference of the aicenſions is one hour 5 3 min. or 
28 degrees 18 minutes : which being added unto the right aſcenſion, 
makes 1 $ hours one minute; or in degrees 270 degrees and 18 mi- 
nutes, which is the oblique aſcenſion of the Sun when he 1$ 1n the fourth 
deoree of Sag tarize. And if you would find the oblique deſcenfon, 
you mult add the difference of the aſcenfions uyto the right aſcenfion, 
when the *u"1 is in theie fix Signs, Ares, T aurus, Gemini, Cancer, Leo, 
Virge: and contrariwiſe, when the Sun is in the other fix Signs , you 
mit iubfra& the difference from the right aſcenfion, and you fhall 
have the oblique deſcenfion of the Sun or any Star, whoſe right aſcen- 
fion and diff-rence of aſcenſions is known. But it is to be underſtood, 
tha this manner of operation doth ſerve no longer than you are upon 
the North fide of the EquinoRtial. For if the South Pole be elevated, 
th: work is contrary : for ſo long as the Snn is in any of the Northern 
Siens, the difference of the aſcenfions is to be added unto the right 
aſcenſion, to find the oblique aſcenſion ; and contrariwiſe , ſubſtrated 
to find the oblique deſcenfion. Likewiſe if the Sun or Star be in the 
Southern Signs, then is the difference of aſcenſions ſubſtraRed from the 
richt aſcenſion to find the oblique aſcenfion, and added to find the ob- 
lique deſcenſion. 


The End of the Second Book. 
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The Third Book. 


Shewing how by the Plain Scale to delineate 


Hour-lines upon all kind of Upright Plains, either 
Dire or Declining, in any Latitude. 
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ELD EL LEES 


CHAP. I. 
How to draw Hour-lines upon an Horizontal Plain in any Latitude. 


ith the Radius of your line of Chords, upon E ag a Cen- 
tr, defcribe the Circle ABCD, and crols it with the 
Diameters ABand CD. This done, out of the line of 
Chords take the Complement of the Latitude of your 
placg (which we here {uppoſe to be 7% whoſc Latitude is 5 1 deg 


30 m' 
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30 min, and uts complement 3 8.deg. 3o min.) which ſet from B to G, 
from G to N, and from D to M ; then lay a Ruler from A to G, and 
it will cut the line C Din H, and from A to N-itwill cut C D in ©, 
and from A to M it will cut the (amt line in F. 

This done, upon O-{asa center) place one foot-of your Compaſſes, 
and exteng-tht other foot to F, and with this diltance deſcribe an arch 
of a circle, which (if the re(t of your work be true) will (all juſt in the 
points A and B, and fo conſtitute the arch AF B repreſenting the 
EquinoCtial Circle , and ſo we ſhall hereafter call it. 

Having drawn the Equinetial AjF By divide the Semicircle ADB 


into 12 equal parts in the points * # # &c. Then layin.' a Ruler 


to the center E, and every one of theſe marks + * * &c. it will 
divide the Equinoctial circle into '1 2 uhequal parts in the points 
©@008<X<c. 4 | 

Again, Lay a Ruler to H,and every of theſe unequal parts @ @ @ @ 
&Cc. it will cut the ſemicircle ADB inthepoints 7,8, 9,10,11,12, 
1,2,3 4,5 and 6, 

Laſtly, If you lay a Ruler on the center Ez and from thence draw 
righe lines to the ſeveral points 7, 8, 9, 10, &c. they ſhall be 12 of 
the trne hour-lines belonging to an Horizontal Dial for the latitude 
of 51 degrecs, 30 minutes. 

But for the hours before 6 in 'the morning and after 6 at night, do 
thus ; draw the hour-lines of 4 and 5 in, the Evening quite throvgh the 
center E, and they (hall be the hours of 4 and 5 in the Morning ; allo 
7 and 8 in the Morning drawn through the center, ſhall give the hours 
of 7 and 8 atnight, as in the figure. 

Now for the Stile or Cock of your Dial, you muſt take out of your 
line of Chords the degrees of your Latitnde, v:z. 51 degrces, 30 mi- 
nutes, and {et it from D to S, and draw the line D S, (o thall the trian- 
ole DES be the juſt pattern for-the Cock of your Dial, which being 
made of Bra(s, or the like, and ſet'exaRtly upright upen the kour-line of 
12, your Dial is wholly finiſhed. 


©. —— Are 2 om mw 
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eAn Horizontal Dial for the Latitndof 51 deg. 30 minutes, 


7 _ — — 


CHAP. II. 
Concernng diret South Dials. 


Dire& South Dial is no other then an. Horizontal Dial , the 

making whereof is befere deſcribed , the differeace confiſting 

only in the numbring of the'hours ; and inthe placing of it, the one 

being to be fixed on a Poſt, or the like, and+4h2 other to be fixed to a 

Wall which 'exa&tly beholds the South, I fay here is no other diffe- 
rence : For, q 

An 
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And the like in any othet Latitude, as 15, 16, 33, &c. 


CHAP. UL 


Of direft North Dials. 


Dire& North Dial is the ſame with a Dire& South Dial ; for, 

if you take a South Dial and turn it upfide down, cauſing the 
Stile or Cock to point upwards, as the Cock of the South doth 
downwards; and leaving out the hours near the Meridian, in theſe 
Northern Latitudes ; as the hours of 9, 10, 11, and 12 atnight, and 
I, 2, and 3 in the morning, all which time the Sun is under the Hori- 
zon. I ſay a South Dial ſo diſpoſed, and fixed againſt a direR North 
Wall, ſhall give you the true hour of the day. 


CHAP. IV, 
How to draw the honr-lines on 4 direft Eaſt or W:ſt Plain, 


Dire& Eaſt or Weſt Plain, is ſuch a Plain as direRly lieth open 

to the Eaſt or Weſt points of the heavens; as the North and 
South Plains do tc the North and South points. To make ſuch a Dial, 
Upon the Plain CBD M (in ſome convenient place thereof towards 
the lower part) aſſume the point B, then with the Radius of your 
line of Chords upon B as a Center, deſcribe the obſcure arch A F, then 
from 
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from your Chord take the Complement of the latitude of your place» 
38 degrees, 3o minutes, and ſetit from A to F, then from B throy 

F draw the line BE, repreſenting the EquinoQtial Circle, which in 
theſe Plains, (as alſo in a Polar Dial) becomes a freight line, In this 
line E B aſſume two points, one towards one end, and the other to» 
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wards the other end of the ſame line, as the 


two lines (hall repreſent Eleven and Six of the Clock, 


potnts G and N, one for 
the hour of VI, as N ; the other. for the hour of XT, as G : through 
theſe two points N and G, draw two right lines quite through your 
Plain, perpendicular to the EquinoQial line B E, a8 in the figure,which 


This 
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This done, upon the point G, with the Radius of your Chorg de- 
ſcribe an occult arch of a circle H I, and ſet therecn 15 degrees from 
H to I, then from Gthrough I draw the line GK , Cutting NM in K ; 
0 K, as a center, with the Radius of your Chotd deſcribe the quadrant 
KST, which divide, inte 6 equal parts in the points @ @@@, 
through which points and K, draw the lines K ®, K ®, &c. cutting the 
EquinoRtial E B in X X X # &c. Through theſe points * * &* &c, 
draw right lines quite through your plain perpendicular to the equi. 
noRial, which will be parallel to your lines of VI and XI, and will 5z 
the true hours of VII, VIII, IX, and X ; then the like diſtances of V 11- 
and VIII ſet above VI cn the ether fide, and drawn parallel therets , 
ſhall be the true hours of IV and V ; and thus aave you all the hours 
of an EaſtDial truly drawn,whichis from four in the Morning till ele- 
ven at Noon; and is the ſame with a Welt Dial, only naming the 
hours contrary : forin the Eaft Dial 4,5,6, 7, 8,9, 10,171 in the 
Morning, are in the Welt Dial 8, 7,6, 5, 4» 3, 2, 1 in the Even- 
ing. 

"The Stile of either of theſe Dials is a thin plate of Braſs made di. 
re&ly of the breadth of the diſtance between the hours of VI and 
IX, and mutt be placed dire&ly perpendicular upon the line of V1, 
and ſo is your Dial finiſhed, 


CHAP. Y. 
Of wpri ght declining Plains, 


Efore we come to draw the Hour lines upon a declining Plain, two 
B things are fi: (t to be diſcovered, viz. 

Firſt, The height of the Pole above the Plain, which is the height 
of the Cock or Sule, 

Secondly, T he deflexton, or diſtance of the ſubſtile from the Me- 
ridian or line of tyelve of the Clock. 


*- To 
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1. To find the herghth of the Pole abue a declining Plain, 


With the radius of your line of Chords, upon A, as a Center, de- 
ſcribe the Quadrant A B C, then your Latitude being 51 deg. 30 min, 
take it out of your line of Chords, and ſet it from BtoE, and draw 
the line E D parallel to A B, cutting the line A C in D, then with the 
diſtance D E, on the Center A, deſcribe the Quadrant G H R. Then 
ſuppoſing your Plain to decline 3o deg, ſet 3o deg. from BtoF, in 
the Quadrant BEC, and draw the lin& F A cutting the Quadrant 
G H RinH, through which point H, draw the line $ H N parallel to 
CA, andcutting the Quadrant BE C inN, ſo ſhall the arch C N be 
the height of the Pole above the Plain, and in this Example contains 
32 deg. 37 min. 


2, To find the defiexion, or the diſtance of the Suhſtile from the Me- 


ridian. 


Out of this figure take the diſtance 
HS, and ſet it in the line DE, from 
Dto K ; through which peint K , dra 
the line A KL, cutting the Quadrant 
BC inL ; © ſhall the archCL be the 
diſtance of the Subſtile from the Meri- B 
dian : andinthis Example will be found 
to be 21 devrees 42 minutes. 


CHAP. VI. 


How to draw the Howr-lines upon an uyrig ht Plain declining from the 
Meridian towards the Eaſt or Weſt. 


WE will here take for Example a South ere& Plain, declining 
Eaftward 3o deg. 


K Having i 
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Having (by the Fifth Chapter of this Book) found the Deflexion of 
ſuch a Plain to be 2 1 deg. 42 min. And the height of the Stile (by 
th2 ſame Chapter) to be 32 deg. 37 mip. we may proceed to draw the 
Dial in m1nner following. 
With the radius of yonr linz of Chords, on the Center C, deſcribe 
tnz Circle XN SW; and init draw SN through the center C, for 
the Me:idtan, or linz of 12. Thzn the deflexion being found to h: 
21 deg. 42 min, ſet that from N to E, and dravv the line E C through 
zhz center to G; this lin2 repreſenteth the Subliilar line of your Dial, 
upon which line the Stile of Cock-mult Rand. Alſo out from your 
line of Chords take 32 deg. 37 min. the height of the Stile,:nd ſet thar 
diſtance from E to H, and draw the line C H for the Stije of your Dial ; 
{0 hall the Triangle E C H be the true pattern for the Cock of your 
Dial. 
The Subflilar line E G being drawn , draw the line X W through 
the center C, and perpendicular to E G.. . This done , take the di- 
{ance E H, ( which is equal to the Stiles height and ſet that di- 
tance from A to B, and from W to D. Likewiſe take the diſtance 
from W to B, and ſet it from Bto I. Theſe three points I B, and 
D, being found in the circumference of the Circle XNSW, lay a 
ruler from X to1, andit will cut the ſubſtilar line E C being extended 
in the point G, which is the Center npon which the EquinoRial Cir- 
cle muſt bz deſcribed. Again, a Ruler laid from X to B, will cut the 
ſubRilar line in F; and a Ruler laid from X to D, will cut the ſubRilar 
in O. Now if you (et one foot .of your Compaſſes in G, and extend 
the other to X or W,you may deſcribe the EquiuoRual Circle X O W, 
which (if you have not erred in your former Work) will paſs exat- 
ly th:ough the point Oin the ſubilar line before found, In the 
n.xt place, if you lay a Ruler from F to N, it wilt cut the Equino- . 
ial Circle inP, and a Ruler laid from C to P, will cut the Dial Cir- 
cl2in V. 

Theſe things being performed, the next thing is to draw the hour 
fin?s, which will be eafily efeRed, if you obſerve the former dt- 
rections, | 

Firſt, From the point V laſt found, begin to divide your hour 
Circle ints 24 equal- parts (or only one half of it into x2 pafts) 
Which you may do by taking 1 5 deg, out of your line of Chords, y 

ce 
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ſet that diſtance on both fides of V at the marks 3+ 6% &c. fo many 
times as the Plain is capable of hours, 
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This done, If you lay a Ruler on the Center C,, and every of theſe 
points # * # EC. you (hall divide the equineQial Circle into 12 
unequal parts in the points @ @ @ @ &:c. Now a Ruler lid from F 
to every of theſe unequal points @@ @ @ &c. will divide the hour- 
circle into 12 other unequal parts marked with 4. 5. 6. 7.8. 9- 
10.11.12,1, 0n the vne fide of V;' and wigh 2, 3. onthe other fide 


of Y, F 
K 2 Laſtly, c 
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Laſtly, A Ruler laid from C to the ſeveral points 4. 5. 6. 7. $. 
9.10.11.12.1,2.3. and lines drawn by the fide thereof, they ſhall be 
the true hour lines belonging to ſuch a declining Plain of 3o deg. in 
the Latitude of 51 deg. 3o min.. But if you defire more hours then 
1 2, the EquinoRial may be divided into more unzqual parts, being 
continued beyond X and W, and'if you will, qui:e round the whole 
Circle, but that is nezdl&ſs, without you would make 4 Dials in the 
making of one, as you may eaſily do, For, 

The hours that are on the Welt fide of th Meridian of a South-eaſt 
Dial, being drawn through the Center , witt make a North-weſt Dial 
of the ſame declinatton. And the hours on the Eaſt fide of the Meri- 
dian of a South-welt Dial , being drawn through the Center, will pro- 
duce a North-eaſt Dial of the ſame declination. And again, the real 
hour lines of a South-eaſt Dial being drawn on the other hde of the pa- 
per, and the hours named by thetr Complements to 12, thatis, 1 
for 2, 9 for 3, 8 for 4, &c. will make a South-weft Dial of the ſame 
declination. 


CHAP. VII. 
How to place any upright Dial truly. 


AT upright Dials, in what latitude ſoever, have the Meridias per- 
pendicular to the Horizon ; wherefore to ſet your Dial exact, 
hang a line with a Plummet at the end thereof, ' and with a nail fixed 
in the line of 12 towards the top thereof, to hang the Plummet upon, 
apply the Diat to the place where it 1s to be fixed, {o that the line and 
Plummet may hang juſt doryn upon the line of 12, neither inclining 
.on one (ide or the other ; the Dial thus fixed, if the declination were 
truly taken, and the Dial cightly made by the former directions, ſhall 
- all times ( the Sun ſhining upon.it) give you the true hour of the 
a7. Ve (18 5 | 


CHAP. 
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CHAP. VIII, 
How to inſert the half and Quarters of hours in all Dials. 


E ho - halfs and quarters of hours are drawn in all Plains by the ſame 

rules, and the like reaſon, that the hours are ipſerted. There- 

fore take notice that if you would inſert the half hours into any Dial, 

you mult divide your Equinoctial Circle into 24 equal parts in ffead 

of 12, andif you would inſert the quarters, then you muft divide it in- 

- 48 parts, and then proceed in all reſpeR, as you did for the whole 
urs, 


CHAP. IX, 
| How to find the declination of any upright Wall. 


"He declination of a Plain 1s an arch of the Horizon comprehend- 
ed between the Pole of the Plains Horizontal line, and the Me- 

ridian of the place, . | 
To find this declination, two obſervations mult be made, the Sun 
ſhining, and both at one inſtant of time (as near as may be,) The firtt 
is the Horizontal diſtance of the Sun from the Pole of the Plain. The 
ſecond is the Suns Altitude, EA 
Firſt, to find ch2 Horizoatal ditance.. Apply the fide of a Quadrant 
to your plain, holding it (as near as may be) horizontal, that is to ſay, 
level ; then holding up a thred and plummet, which muſt hang at full 
liberty, ſo that the ſhadow of the thred may paſs direRly through the 
center of the Quadrant , then diligently nate through what degree of 
the Quadrant the ſhadoiv paſſed? and. count thoſe degrees fron the 
kde of your Quadrant which is perpendicular to the Plain, for thoſe 
degrees are the Horizontal diſtance. | 
- Secondly, At the ſame inſtant; take the Suns altitude, theſe rwo 
being heedfully taken, wilt help you to the Plains declination by the 


cules following, * | By 


. 


To The\$t-wins Gleſ). 
By the 17 or 18 Chapters of the ſecond Book find the Sans Azimuth, 
Then obſerve whether the Sun be between rhe Pole of the Plains Ho- 
rizontal line and the North or South points, or not, 

If the Sun bs between them, add the Azimuth and Hy'izontal di- 
ſtance together, and the ſum of them is the occlivation of he Plain, 

If the Sun be not between them, ſubllra& the lefſer of them from 
the greater, and the diftzrence ſhall be the declination of the Plain, 
Theſe rules (thew you the quantity of your Plains declination. But, 


> —_ 


CHAP. -X% 


Shewing how to kyow whether your Flain decline from the Meridian 
towards either the Eaſt or Weſt, . 


Ou muſt take ndtice in your obſervation, that if the Meridian 
point fall between the Azimuth and the Pole of the Plains Ho- 
rizontal line, then doth the plain decline to the Coaſt contrary to 
that whereio the Sun.is ; that is to ſay, if the Sun be to the Eaſiward 
of the Meridian, - the plain declines to the Weſtward : 'But if the Me- 
ridian point b2 ndt between the forementioned diftance and the Pole 
of the Plain, thendoth the Plain decline to the ſame Coaſt in which 
the Sun was in the time of obſervation. 


CHAP. XI. 
Concerning Polar Dazals. 


Polar Dial is made in all reſpeas as an Eaſt or Weſt Dial is 
made, only,the line of 6 a Clock in the Faſt or Welt Dial , 
is 12 a Clock in the Polar Dial, the hour of 7 is 1, of S1s 2, of 9g 
is 2, of 10is4,andof 11 is 5, Alſo the hour of 5 in the Eaſt or Welt 
Dial, is 11 inthe Polar, of 4is 10, of 3189, of 2 8,of 1187, &6., 
The Cock of this Dial is a plate of Iron or Braſs made of the _ 
&- 
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between 12 and 3 a Clock, and ſet perpendicular upon the line of 12, 
a$in the Eaft or Welt Dial it is upon the line of 6, In theſe Dials 
the EquinoRtial line is to lie parallel to the Horizon, and not to be.cle- 
vated according to' the complement of the Latitude of the place, as 
in th2 Eaſt or Weſt Dial it is. 


CHAP. XII. 
Concerzing Equinatlial Dials. 


N EquinoRtal Dial is of all other Dials, the moſt eafie to make, 
for if you Qeicribe a Circle, and divide it into 24 equal parts, 
and draw lines from the Center thcough every one. of thoie equal 
parts, the lines ſo drawn (hall be the true hour:lines: 
For the Stile of theſe Dia!s, 1t1s no other but a ireight Wyre of 
any length ſet perpendicular in the Center of the Circle , Whole ſha» 
doyy ſhall give the true hour of the day, 


CHAP, XIII 


Of ſuch Plains as decline very far from the Eaſt or Weſt towards the 
Meridian, as 75, 80. or 85, deg, dbove whith Plains the Pols hath 
fail Eloatis, oj 0 D130 CHOW ALERT I 


_ - 


Uch Ptains ag dectine above 6<)degrees'rthe hour lines wilt come 
very cloſe together , (0. that, if they -be-not extended very far 

-_ the center, there will be no ſenſible dittance between hour and 
our. 

To remedy this inconvenience , there ate Teveral ways, T Will 
inſtance only in one, which is familiar and eafie, and that is this. 

When you have drawn your Dial on a large ſheet of Paper, fix it 
on ſome large Table or {mooth Floor of a Room, if the Dial you 
ace to make be very large, as 5, 6, or 7 foot ſquare, then by the = 
0 
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of a long Ruler laid tothe Center and every hour-line , as alſo to the 
Stile and Subſtile, draw lines to the full extent ef the Table oc Flower, 
and-you ſhall find them to be of a competent largneſs. Then accord- 
ing te the bigneſs of your Plain cut off the hours, Stile, and SubRile, 
leaving the Center quite out, and your Workis finiſhed, 


OUAP, ATV, 
Concerning Declining, Reclining, and Inclining Dials. 


WE ſhould now ſhew the manner of drawing hour- lines upon de- 

clining, reclining, and inclining Plains, of which there are ſe- 
veral varieties, and many cautions, Whichin this place, and at this 
time, would be too many to enumerate : but if this which hath been 
already delivered concerning Upright decliners ſhall be kindly ac- 
cepted, it ſhall animate me to do the like for all other Plains whatſo- 
ever. 


/ A LL forts of Inſtruments belonging to the Art of Na- 
vigation, are to be ſold by John Sellers living at the 
Sign of the Mariners Compaſs and Sphere at the Hermitage 
Stairs in Wapping 3 where you may be alſo inſtrufted in 
the aſe of any of them, by the ſaid Jahr Sebers. | 


A 
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APPENDIX: 


Containing the Ule of 


INSTRUMENTS 


The Uſe of the Foreſtaff. 


T is common and ordinary for Sea-men at Sea, to take 
the Meridian altitude of the Sun and Stars with this 
Inſtruthent , ayd thereby they find the Latituce 
that they are in; the which to perform, take notice 
of theſe following Precepts and Examples. 

Firſt, You muſt hold the end of your Staff, as A, 

to the corner off your eye ; and there let it reſt upon 
your Eye-bone, as near the cornet of. your eye as you can with conve- 
nience, ſo it doth not hinder your ſight: Then you are to look up to 
the upper end of your Cro(s, as at K, for the Sun, and you are to look 
at the lower end of the Crols, a$at1, for the Horizon : but if you 
cannot ſee the Horizon at the lower end of the Croſs, but you do ſee 
all Skie and no Water, then you mult dravy your Croſs a littlz nearer 
to youreye ; but if on the contrary yqu do (ee all Water an1 no Skie, 
then you muſt flide your Cro's a little farther from your eye, and then 
you mult make obſervation again as before, and thenif you ſee the 
center of the Sun at the upper end of the Cro's, and the Horizon at the 
lower end of the Croſs, then your Croſs doth (tand as it ought and that 
is all that you have todo: Then you muſt wait till the Sun be on the 

Meridian, and you muſt make Obſervation again as oft as your judg- 

ment ſhall think fit,and as you find the Sun to riſe,you muſt draw your 

Croſs a little nearer to your eye; but if the Sun be fallen, then you 
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Mo $40tizon, fer the Water will hide it from you, endl 
his you muſt not alte ' your © roſs, but look on that line 
| that your C7o13 doth Lelong toy and thoſe degrees and | 

minutes - 
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minutes that the Croſs doth and at, is the Suns Meridian altitude. 

Thus I have ſhewed you how to take an Obſervation by the Fore- 
ſaff : The next thing that followeth ia courſe , will be to ſhew you 
how to work your Obſervation ; which to do, take notice of theſe fol- 
lowing Rules, 

To work your Obſervation, 

If the Sun hath North Declination, and be on the Meridian to the 
Southwards of you, then you muſt ſubltraRt the Suns Declination from 
your Meridian altitude, and the remainer is the heighth of the Equino 
ial, or the complement of the Latitude North, 

Burt if the Sun hath South Declination, you muſt add the Suns De- 
clination to your Meridian altitude, and the ſur is the heighth of the 
Equator, or the complement of the Latitude North. 

If the Sun bath North Declination, and be on the Meridian to the 
Northwards, then add the Sans Declination to your Meridian altitude, 
and the ſum is the heighth of the Equator, or the complement of the 
Latitude Sonth, if the ſaid ſum doth not exceed go deg. butif it doth 
exceed go deg, you muſt ſubftra& go deg. from the ſaid ſum, and the 
remainer is your Latitude North, 

If the Sun hath South Declination, and be to the Northwards at 
Noon, you muſt then ſubſtra&t the Suns Declination from his Meri- 
dian mp and the remainer is the complement of your Latitude 
South. 

When the Sun hath no Declination, then the Meridian Altitude is 
the complement of the Latitude. 

If the Sun be in the Zenith, and if at the ſame time the Sun hath no 
Declination, then you are nnder the Equinoctial, 

But if the Sun hath Nerth Declination and in the Zenith, then look 
kow many deg, and min. the Declination is, and that is the Latitude 
that you be 1n, North, 

But if your Declination be South, then you are ſo much in South 
Latitude. 

If you obſerve the Sun or a Star upen the Meridian beneata the 
Pole, then add your Meridian altitude to the complement of the Sun 
or Stars Declination, and the ſum is the heighth of the Pole. 

Rules for Obſervation in North Latitude. 
Acmit I am at Sea, and I obſerve the Suns Meridian altitude to be 
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42 deg. 20 min. and at the ſame time the Suns Declination is 1 0 des 
1 0 Min, North, I demand the Latitude that I am in, 44 
The Meridian altitude © 42 deg. 20 min. 

7 he Declination North Subſt. 1c 10 
The complement of the Latitnde 32 10 
bo oſs) 
The Latitude that I «min 57 50 ' North 


Acmita Ship at Sea the 22 of May, Annzs 1668; and I'find the 
Suns Meridian altitude ts be 65 deg.10 m, I demand the Latitude: 


The Meridian altitude 65 des. 10 min, 
The Declinatiov North Subſt. 22 5 
T he complement of the Latisnde 42 55 
YO CO 
The Latitude that 1 ans tn 47 5 


Admit a Ship at Sea the 27 day of Nev. A»; 1607, and I find the 
Suns Meridian altitude to bz 26 deg, 3o min. I demand the Latitude 
that I am in. 

The Meridian altitude 26 des, 20 min, 
The Declination South Add 22 44 
The complement of the Latitude 49 14 
90 00 
The Latitude that I am 1% 40 46 

Admit a Ship at Sea the 2 5 day of Aprit, An. 1665 . and I find the 
<uns Metidian altitude by obſervation to be 58 deg. ,;5 min. I de- 
mand th2 Latitude that I amn. 

The Meridian altitude 58 deg. 45 min. 
The Declination North Subſt. 16 3T 
Complement of the Latitude 42 14 


90 00 


The Latitude I am in ; 47 46 


Admit a Ship at Sea the 12 day of Juxe, Az. 1669. anil ind the 
Suns Meridian altitude by obſervation to be 80 deg. 35 min, North. 
I demand the Latitude that I 2m in. 


T he 
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The Meridian altitude N. 80 deg. 35 min. 
The declination North Add 23 21 


Io4 ©6 
90 00. 
The Latitude that I ans in 14 60 North. 


Admit a Ship at Sea the 22 of Augnſt, Anno 1671. and the Suns 
Meridian altitude was obſerved to be 85 deg. 15 min. North, I de- 
mand the Latitude that I am 1n. 


The Meridian altitude 85 deg. 15 min. 
The Declinrtion North Add o8 17 
93 32 
90 oO 
The Latitule that I ans 11; 03 32 North. 


Admit a Ship at Sea the 20 of ure, Anno 1657-and the Suns alti- 
tude was 66 deg. 45 min. North, I demand the Latitude that th: 
Ship 18 in. 


The Meridian altitude 66 deg. 45 min. 
The Declination North Add -23 T5 

90 of 

90 OO 


The $ hip 1s ander the Equicthial 00 20 
'Rales for obſ, erving the Stars. 


Admit I am at Sea,and I obſerve the Bulls Eye upon the Meridian, 
and I find his Meridian altitude to be 50 deg. 3o min. 1 demand the 
Latitude that 1 am 1n. 

The Declination of this Srar s © 15 deg. 46 min, North. 
The Meridian altitude FO 30 
The Declination North, Subſt. 15 46 


Complement of the Latitude 34 44 


90 0 
. . —————————— 
The Latitude I am in 55 16 Nzrth. 


Admit Iam at Sea, an4 1 obſerve the bright Star in the Greer Dogs 
Mouth, and I find his Meridian altitude tobe 35 deg, a5 min. I de- 
mand the Latitude that I am 1n. 


78 The Sea-mans Glaſs. 


T be Declination of this Star s 16 deg. 15 min. Smmth 


The Meridian altitude 35 45 
The Declination South Add 16 _ 
—_ 


The heighth of the Equator F2 oO 
99 ©O 
The Latitade that I am in ” a” 


Rules for Obſervation iu South Latitude. 


Admit a Ship at Sea the 10 day of May, Anno 1674. and1T find 
the Suns Meridian altitude by obſervation to be 62 deg.oo min, North, 
I demand the Latitude that the Ship is in. 

The Meridian altitnde North 62 deg, 00 min, 
The Declination North Add 20 o8 


T he complement of the Latitude 82 o8 
go o0 


The Latitnde that the Ship win 07 52 South, 
Admit a Ship at Sea the 15 day of Fammary, Anne 1692. and in 
Longitude 1 50 deg. Ex#F, and I find the Meridian altitude by obſer- 
vation to be 58 deg. 45 min. North, I demand the Latitude that the 
Ship 1s 4n. | 
The Declination in the Meridian of Londox for the 15 of January 
as aboveſaid, is 18 deg. 57 min, the daily difference in Declination 
at this time is 15 min. therefore if you look in the Table of Propor- 
tion , you Will find the proportional minutes to be-6 min, which you 
muſt add to the declination in the Meridian of London , and the (um 
will be the true declination for the Longitude of 1 5o deg. Eaſt, which 
1s 19 deg, 03 min, 
The Meridian altitude North, 58 deg. 45 min. 
The Declination Somth, Subſt. 19 03 
The complement of the Latitude 39 42 
0 FOOD «led 
The Latitxde that the Ship 18 in 50 13 South. 


Admit a Ship at Sea the 12 day of July, Ano 1673. and I find the 
Suns Meridian altitude to be 66 deg. 52 min, North, 1 demand the 
Latitnde, _n 

e 
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The Meridian altitude Notth, 66 deg, 52 min, 
The Dclination North, Add 20 14 


The complement of the Lutiruade 879 ©6 
go Oo 
The Latitude required South oz FA 


Admit a Ship at Sea, the Suns declination being 1 5 deg. 30 min. 
South, and the Suns Meridian altitade 80 dep, 45 min, South, 1 de- 
mand the Latitude that the Ship 1s in, 

Anſwer , 06 deg. 15 m, Sowth, 


Admit Ship at Sea, the Suns Declination being 11 deg. 1 4 min. 
South, andthe Suns Meridian altitude 79 deg. 38 min, South, 1 de- 
mand the Latitude. 

Anſwer, The Ship is in Latitade 00 deg, 52 min. South, 


4 Note, If you dbſerve by the lowerpart of the Sun, you mul 
add 16 min, for the SunsTemidjameter, and the ſum will 
be the ttue altitude of the Suns Center, 


| 
The Uſe of the QuaSRANT, 


WW Hen you take the heighth of the Sud with a Quadrant, you mult 
Rand with your back to the Sun, and you muſt hold the handle 

of your Quadrant, as C, in your hand, and you muſt hold the Sight- 
Vane to your Eye, and then you muſt hold;your-Quadrant a8 upright 
as yon can : Then you .muſt_ look;through the Sieht Vane upon your 
Horizon- Vane, and you mult bring the upper part of the ſhade to lie 
upon the upper edge of the lit on yout Horizon Vane, and at the ſame 
time you muſt look for the Horizon through the Mlit of your Horizon 
Vane: But if,you cannor ſee the Horizon, but you do ſee all Skie and 
no Water, then drary your Sight Vane a fittle fower downtowards'C: 
But if you ſee all Water and no Skie, therr pit your” Sight Vane # little 
higher up towarcs F, and when you'have fone {o, obterye a2amn., and 
then if you fee the ſhadeie uponthe upper part ofthe flitorthe Ho- 
11261 
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rizon Vane, and you at the ſame time do ſee the Horizon through the 
Sight Vane, then that 1s all that you have to do: Then you mult wait 
till the Sun be on the Meridian, and you mult tend the Sun, and make 
obſervation as often as your judgment (hall think fit : Butif the Sun 
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be fallen, then when. you do 20 to obſerve again, you will not {ee the 
Horizon for the Water will hide it from you, and. then you muſt not 
alter your Vanes; but* you muſt let them Rand as they were, and 


leave off obſerving;; Then look what degrees do ſtand by the _ 
| edge 
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edve of your ſhade Vane, which note, and look likewiſe what degrees 
(tand againſt your hght, by your fight Vane ; which add te the forme 
degreesnoted by the thade Vane, and their ſum is the diſtance from 
th2 Zenith to the upper edge of the Sun, to which ſum if you add 16 
min, which is the Suns ſeaudiameter, you will have the true diſtance 
of the Suns center from the Zenith, or the complement of the Meri- 
dian altitude : for if you obſerve by the upper part of the ſhade, ther 
1t1s the upper limb of the Sun that gives the ſhade : But if you obſzrve 
by the lower parc of the ſhade, then it is the lower limb of the Sun 
that gives the ſhade, Therefore, if you obſerve by the uppe: part of 
the ſhade, you mult add 16 1nin. but if you obſerve by the under part 
of the ſhade, you mult ſubtract 16 min. to or from what your Inltru+ 
ment gives, and the ſum or difference is the true diſtance of the Suns 
center from the Zenith. | 

Thus I have thzwed you how to take an Obſervation with the 
Quadrant, I come now to ſheiv you how to work your Obtervation. 
The difference that there is in working of an Obſervation taken by 
the Foreſtaff and the Quadrax!, is only this. By the Foreſtaff you co 
take the altitude, but by the Qwadrart you do take the complement 
of the altitude, or the diltance of the Sun from the Zenich, but the al- 
titude 1s the diſtance of the Sun from the Horizon, therefore if you Co 
ſubſtrat the complement of the altitude from go deg, the remainer 
will be the altitude which you muſt uſe, as you were (hewed in the uſe 
of the F oreſtaff. 

But becanſz it 1s uſual to york Obſervations that are taken by rhe 
Quadrant, by the complement of the” Suns Meridian altitud2, ! will 
therefore give you ſome general Rules, and aftervaxcs ſome partic! 
lar Examples, and then I (hall proceed to whit followeth, 

If the Sun hath North declination, and you in North Laritude , and 
the Sun upon the Meridian to the Southwards, then if you add the Suns 
declination to the Zenith diſtance, or complement of the 51yns Meri- 
dian altitude; the fum will be the Latitude that you arg 17, 

But on the contrary , If the Sun hath South declination, you mult 
ſubſra& the Suns: declination from the Zemiths.diftance ,, and the r2- 
mainer will be the Latitude that you arc in. 0ST 

If you be in South Latitude , and the Sun to the Northwards of you, 
then if the Sun hath South declination, you muſt add the Suns ceclina- 

M tion 
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tion to the Zznith diſtance, and the ſum will be the Latitude that you 
are in South. 

But if th2 Sun - hath North declination, you muſt ſubRraR the Sung 
declination from the Zenith diſtance, and the remainer will be the La- 
titude that you are in South, 


« I might have been more large herein, giving you more 
oeneral Rules: but if you underſtand thoſe Rules that 
I have written for the uſe of the Foreftaff, you cannot 
err in ufing your Qaadrart. 


Admit a Ship at Sea the 1 o day of April, Anno 1668, and I find 
the upper limb of the Sun to be diſtant from the Zenith 34 degrees 
47 minutes ; the Sun being upon the Meridian, I demand the Latitude 
that Iam in. 


Ruler for Obſervation in North Latitud:. 
Complement of Meridian altitude 7 4 deg. 47. m. 


The Sans Semidiameter | add oo 16 
Diſtance of Suns center from Zenith 35 03 
Declination North add 11 55 
Latitude that the Ship i in 46 58 


A Ship at Sea the x4 of Aug»ſt, Anno 1672, andI find the Comple- 
ment of the Suns Meridian altitude by obſervation to be 28 deg, 48 
min. South, I demand the Latitude that the Ship is 1n. 


Complement of Meridian altitude 28 deg. 45 m. 
Suns Semidiameter add o9 16 
Diſtance of Suns center from Zenith 29 04 
Declination North add 10 F2 
Latitude that the Ship ts in 39 56 


Admit a Ship at Sea the 1 3 of September, Anno 1674, and I find 
the Complement of the Suns Meridian altitude by obſervation to be 


47 deg. 35 min. I demand the Latitude that I am in, F 
078 
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( ompplement of Meridian altitude 47 des, 35 m. 


Suns Semidiameter add co 16 
Diftance of Suns center from Zenith 47 51 
Declination South lubſirat oo 13 


Latitude that the Ship in 47 38 
Admit a Ship at Sea the 5 day of November, Anno 1665. and I 
find the Complement of the Suns Meridian altitude by obſervation to 
be 52 deg. oo min, I demand the Latitude that the Ship is in. 
Complement of Meridian altitude 52 deg. oo m- 


Suns Semidiameter add co 16 
Diſtance of Suns center from Zenith 02 16 
Declination South ſubſtrat 18 245 


Latitude that the Ship i in 33 31 
Admit a Ship at Sea the 27 of ay, Anzo 1692. and I find the Sun 
to be tothe Northward of me ; and I find the complement of his 
Meridian altitude by Obſervation to be x o des, x 5 min. I demand the 
Latitude that the Ship is 10. 


Suns D-clination North 22 dev, 49 M 
Complement of M. eridian altitude Io I5 

The Suns Semidiameter add Oo 16 

The true Zenh diſtance ſubſt. 10 31 
Latitude that the *bijp # in I2 18 N, 


Admit a Ship at Sea the 29 day of June, Anno 16g5. and the Sun 
being upon the Meridian, I find by obſervation that the upper limb 
of the *unis 6'deg. 42 min, to the Northwarth of my Zenith, 1 de- 
mand th2 Latitude that I am in. 

Suns Declifation North 22 deg. 26 m. 
Sn s Semidianneter 2dd oo 16 


Suns ſnpream mar g diſt, from Zevith os ar 
Diſtance of Suns center from Zenith o6 F3' 
Latitule that the Ship ts1n :' ng 28 
A Ship at Sea the 21 of July, Anno 1682, and Iam in Longitude 
165 deg. Weſt, and the Sun bein? upon the Meridian, 1 find by obſer- 
vation that the lupream mazgine of the Sun is 16 deg. 45 min. to the 


Northward of my Zenith, I demand the Latitude that the Ship is 1. 
M 2 Declination 
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Dec ination North 18 deg. 15m. 
Proportional minutes ſublt. oo6 06 

Suns Declination inthe Merid.given 18 og 

Suns ſupream Marg.diſt from Zewth 16 a5 

Suns Semidiameter add oo 16 

Swrs center d:ſtaut from Zenith I7 —" 
Latitude that the Ship us in OI o8 N. 


Roles for ol:ſervation in South Latitmde, 


Admit a Ship at Sea the 15 day of Fly, Anno.r6g1. avd lam in 
Longitude 150 deg. Eff, and the Sun being upon the Meridian, | find 
the Complement of ms Meridian altitude by obſervation to be 48 deg. 
2 8 min. North, 1 demand the Latitude that the Ship is in. 


Compleneent of Meridian altitude  _ 48 deg. 28. m. 


Suns Semidiameter add - 00 16 
Suns center diſtant from Zenith -45 4s 
Declination North ſubſt. 19 47 
Latitude that the $ hip Is 318 i WF 7 S, 


Admit a Ship at Sea the 2 5 of Ofober, Anno 168F, and in Longi- 
tude 120 deg. Weſt, and the Complement of the Suns Mefidian alti- 
tude by obſervation is 2 7 deg. 29 min. North, I demand the Laticude 
that the Ship is in, 


Complement of Meridian altitude 27 deg. 29 Mm. 


Suns Semidiameter add oo 16 
Suns center from the Zemth 27-45 
Declization South add. 15: -- 46 
Latitude that the Ship is in 43 TRE * 


Admit a Ship at Sea the 2 5 of. Degember,. Anno 1694; and I find 
th2 Sun upon the South part of the Meridian, and I. find by obſervation 
that the complzmepnt of the Suns Meridian altitude is 1 5 deg. 1 © m. 
I demand the Latitude that the Ship is 10, 


C omple- 


The \Sea-mens Glaſs. 3 


Complement of Meridian altitude © 175 des. 10 m. 


Suns Semidiameter - add -o0 16 
Suns center from the Zenith T5 26 
Declination South 2 ar 
Latitnde that the Ship 1c in |, 07 19 $, 


Thus much I thought neceſſary to add by way of explanation of the 
foregoing Tables, and to (hew a perfect way of Obſervation, 1 might, 
I confeſs, have been_more copious herein, but not more plain; and 
that perſon who reac's this, and cannot uaderfand the uſe of the Tables, 
and how to take and work, his Obſervation with more exa&neſs than 
hath bzen fermetly uſed, I (ay, 1may very well rank ſuck a p2rſon 
amonglt the dil-ingenious , as a m2n unfit to intermeddle with thirss 
of this nature. 
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Ake the handle ofthe Boye in your hand, viz. C, and hold your: 
Bowe as upright a8 you gan. then bring your Sight Vane to your 

eye, and look through yous Hght upon your Horizon Vane , and you 
mult hold your Bowe ſo, tharthe byper part of the ſhade may lie upon 
the upper part of the ſlit on yourHorizon Vane, and at the {:me time 
you muſt look for the, Horizon, through the (lic of your Horizon V ane: 
But if you cannot ſee the Horizon, but you doſee all skie'and no water, 
you mult then draw your hghe-Vane a little lower” down towards C. 
But if on ths contrary, ybii/d&ſceallwateral@ndakie, ther (tide your 
fight Vane 1 litife (higher 'up towntds'D, - ard thenmake obſervation 
a2airj, and then'if the upper part of the ſhade doth lie upon the upper 
part of the ſlit, and at the ſame time you' do ſeeithe Horizon ithrounh 
your fight, and ſo through the flirof the- Horizon Vane, then that is all 
thatyouhevets do; Theayou nut wait , und make obiervation'as 
often as your judement ſhall think fit, until ſuch time-ag'the Suntbe 
on the Meridian : and if the Sun be to the Welſtwards of the Meri- 
d'an, then you will perceive che Sun to be failen, and then.you will not 
ſee the Horizon when you obſerve, for the water will hide ict from 
you, and then you have done obſerving for that time. Then 
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Then look what degrees and minutes do Rand againſt your ſight 
at your fight Vane, Which note, and look - likewiſe what degrees do 


> 
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ſtand by the upper part of the ſhade Vane ; which ſubſtraRt from the | 
former degrees noted by the fight Vane, and the remainer is the Sung 
Meridian altitude, or the.diftance of the uppe: part of the Sun from 
the Horizon, from which if you ſubſtra@ 16 minntes, which is the 
Suns Semidiameter, the remainer will be the diſtance of the Suns cen- 
ter from the Horizon, or the true Meridian altitude. 
Now for to work your Obſervation, . after you have the true Meri- 
dian altitude, you are to follow the fame method that I have given you 
for the Foreſtaff. 


The 
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The Uſe of the NocTurNaA L. 


Et the Tooth to the day of the Moneth, and hold it faſt Randing in 
that ſort : Then lift up the Inſtrument, and hold it as upright as 

you can, only bow the uppermoſt part thereof ſo much towards you, 
until you may ſee the North Star through the hole in the center of the 
NoRurnal. Now when you ſet the North Star through the hole, then 
wind the Rule about, until by the cyphered edge of the Rule you may 
ſee the firit of the Guards on the Lzzele Bear ; now if at the ſame time 
you ſee the North Star through'the hole, and the ficſt of the Guardson 
the' Little Bray, by the edge of the Rule, then that is all that you have 
to do at that time, Then look by the edge of the Rule on th2 Hour 
Circle, and you will ſee the trus hour of the Night, And ſee what 
point of the Compals the edye of the Rule (tandeth by, and that point 
ſhewexh you the bearing of the Guard Star from the North Star. 


Example. 


eAdmit the 10 day of February I obſerve at 7 a clock.in the evening, 
1 demand the bearing of the Guard Star from the North Star. 

If you look on the backfide of the NoQurnal, you will find the 
edee of the Rule to Rand againſt the North-eaſt point , which is the 
point of Bearing defired. 

; 1 Youare to take notice that you muſt alwayes hold the Fore- 

fide of thz NoEturnal next your face. 

Admit I obſerve the heighth of the North Star to be 42 deg.10 min. 
and [ find by the Nofturual at the ſame time that it 1:aNE by N 
Gward, I demand the height of the Pole. 

The Table that is in the $7 page of the Seamans Ka'ender ſheweth, 
that when it is a N E by N Guard, the North Star is 1 deg. 3 min. 
above the Pole; therefore I ſubfraQ this 1 deg. zm,from 424.10 m. 
and the remairer is 41 d,7 m, which is the height of the Pole defireo, 

eAdmit I obſerve the height of the North Star to be 45 deg, 22 m. 
axd 1 find by the Notturnal at the ſame time, that it is a SSE Cnuard, 
I demand the height of the Pole, X 

" £ y 
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By the Table aboveſaid, I find that witha SS E Cuard the North 
Star is 2 deg. 29 min. unde: the Pole , therefore I add this 2 deg, 
29 min. to 45 deg. 22 min. and the ſum 1s 47 deg. 51 min. which is 
th2 heighth of the Pole defired. 


A— 


The Uſe of GunTERs LINES zn 
NAVIGATION. 


Ship being in the Latitude of 43 deg. 3o min. North, ſhe ſails 
Sb S. 104 leagues, I9%demand the Latitude that ſhe is in, and 
the departure from the Meridian. 

Set one foot of your Compaſſes in $ points, and extend the other 
to 3 points, then ſet one foot in 104 in the line of numbers, andex- 
tend the other backward, and it will fall in 58 leagues, which is the 
departure from the Meridian : Then ſet one foor in 5 points, and ex- 
tend the other to 5 points; then ſet one foot in 104 number, and ex- 
tend th2 other backward, andit-will fall in 86 Leagues, which is the 
difference of Latitude | 

86 (4d.18m., 439d. 30 m. Latitude departed 
zo FE... 
39 12 Latitxde the Ship #« 19, 

A Ship leing in the Latitude of 50 deg. 20 m. Nyrth, ſails NNW 
$7 leagues, 1 demand the Latitnde that ſhe %s in, and the departure 
from the (Meridian. | 

Set cne foot in 8 p, and extend the other to 2 p. then ſet one foot 
in 87 N. and extend the other backward, and it will fall in 33 leagues, 
which is the departure from the Meridian. Then ſer one foot in 8 p. 
and extend the other to 6 p. then (et one foot in 87 N. and extend the 
other backward, and it will fall in 80 leagues, which is the diffe- 
rence of Latitude | 

89(4d,oo m, 50d.20 m. Latitude departed 
20 -4 ©0 
54 20 Latitude the Ship 5s in. 
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A Ship being in the Latitnde of 51 deg. 15 mw. Narth, ſhe ſails 
SEbS, wntil ſhe be in the latitude of 4.5 deg. 45 min, 1 demand the di- 
ftance ran, and the departure from the Meridian, 

Set one foot in 8 1. and extend the other to 5 p. then ſet one foot in 
90 N. and extend the other forwards, and it will fall in roy leagues, 
which 1s the diſtance run, 

Set one foot in 5 p. and extend the other to 3 p. then ſet one foot 
in 90 n. and extend the other backward, and it will fall in 60 leagues, 
which is the departure from the Meridian, 

A Ship bring in the latitude of 48 deg. 00ow. North, ſhe ſails be- 
tween the South and the Eaſt until ſhe be ;x the lanttude of 42 deg. 30 ws. 
and till ber diſtance ran be 134 leagues, I demand the courſe that (he 
hath ſailed, and the departure from the Meridian, | 


Latitude departed 48 deg. oo min, 
Latitude ſhe ts in 42 30 
Difference of Latitude o5 30 
Leagnes = 


Set one foot in 134 N. and extend the other to 110 N. then ſet 
on2 foot in go ſines, and extend the other backward, and it will fall 
in 5 5 deg. 00 min. nes, which is the complement of th2 courſe ; 
therefore the courſe is 3 5 deg, 00 min. from the South Eaftwards. 

Set one foot in go d, fine, andextend the other to 35 d. (ine, then 
ſet one foot in 134 N. and extend the other backward, and it will fall 
in 77 N. which is the departure from the Meridian, 

or Travs, 

A Ship being in the latitude of 40 deg.00 m.North,ſhe ſails SEb$ 
68 miles, and then ſails $SWbS 55 mules, and then ſails WNW 75 
miles ; 1 demand the courſe and diſtance ſailed from the firſt place of 
departure. 

Set one foot in 8 p, and extend the other to 3 p. then ſet'on foot in 
68 n. andextend the othzr backward, and it will fall in 38 N. which 
is the Eaſting in the firſt courſe. ; 

Set one foot in $ p, and extend the other to 5 p. then ſet on foot in 
68 n, and extend the;other backward, and it will fall in's6 N, which 
is the Southing in the] firſt courſe, . 

Next, Set one footin 8 p. and extend the other to 5 p. then ſet ore 
foot in 5 5 N. and extend the other backward, and it will fall in 45 N- 
which is the Welling in the ſecond courſe. Set one foot in 8 p. ard 
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Extend the other to 3 p. then ſet one footin 5 5 n. and extend the other 
backward, andit will fall in 30 n. which is the Southing in the ſecond 
courſe. Set one footin$8 p. and extend the other to 6p. then ſer 
one footin 75 n. andextend the other backward, and it will fall 
in 6g n. Which is the Welting in the third courle, Then fer 
one foot in 8 p, and extend the other to 2 p. then (et one foot in 75 
n. and extend the other backward, andit will fall in 28: n, which is 
the Northing in the third courſe,” 


North South Eaſt WeſF 

2 d2, 56 38 45 
5O IT4 = 
86 76 dept, 114 
2 8x 


oo —— 


5 75 difference of Latitude, 


Set one foot in 76 n. and extend the other to 575n; then ſet one 
foot in 45 d, tan. and extend the other backward, and it will fall in 
53 deg, 00 Min. tan. which is the courſe from the Southweſtward,viz. 
SW 8 deg. Welt. Set one foot in ge fine, and extznd the other to 
53d. fin, then ſet one foot in 76 n. and extend the other forward, 
2nd it will fall in 96n. which is the diſtance ran from th2 fir 
place of departure, ; 


by 
57(2d.52m. 40d.00m, Latitude departed 
259 2 $2 diff. of Latit. Sub, 


37 ©8 Latit. the Ship 6 in. 


eA Ship being in the Latitude of 50 deg. 10 m. North, andin 
Longitude 5 d. 2.4 m. Weſt, ſhe ſails firſt SS E 72 miles, and then ſails 
WSW 45 miles, and then ſails Eb N 67 miles, and then ſails NNE 
85 miles, and then ſails WSW 40 miles: now I demand the courſe 
and diſtance ſailed from the firſt place of departure ; likewiſe the lati- 

inde and longitude that the Ship #5 1n. 
x Courſe 
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I Courſe33 P 2Þ 7>n 2210 Faft 
38P 6p 72n 66n South 
2 Courſe2®P 6p 45n 4girn Weſt 
Sp 2P 45n x7n South 
. Courſe3%P 7p 67n 65n Eaſt 
»p 1p 67n 13n North 
4 Courſe *P 2p 85n 32a Eat 
8P 6p 850 78n North 
5 . Courſe 5p 6p 4on 36;n Weſt 
Sp 2p 40D 1 5n South 
North South Eaſt Weſt 
13 66 27; 41 
78 17 G55 36- 
co ——— IF 32 n= 
91 n— 77s 
98 125 
Northing Somthing Eaſting Wiſting 
Seuthing 98 (Eafting I25 
Northing .g1 © JWehting 77; 
Differ. of Latit, 07) CDepartmre 47; 


Set one foot in 47 5n. and extend the other to 7 n. then ſet one 
foot in 45 d. tan. extend the other backward, and it will fall in $1 d, 
36 m. tan- which is the courſe from the South Eaftwards , vis, 
E by $3 E. Set one foot in 9o deg. fine, and extend the other to 81 deg, 
36 m.(ine, then ſet one foot in 47; n. 'and extend the other forwar 
andit will fall in 48 n. which is the diſtance run from the firſt place 


of departure. 
The Latitude departed 50 deg, 10M, 
Difference of Latitude O09 07 
The Latitud the Shy «in 50 03 
100 13 


50 6 
N 2 


The widdle Latitude 
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|  Setone foot in go deg, fine, and extend the other to 39 deg. 5 4 m. 
ſine, then ſet one footin 47 4 n. and extend the other forward, and ic 
will fall in 74 n. Which is the difference of longituge in miles, 
Longitude departed 5 deg, 24 mM. 
Dalevnce of Longitude I I4 


The Longitnde the Shipiin 4 10 Weſt, 


Note, If you be in Weſt Longitude, and ſail to the Eaftward, you 
muſt ſubtract your difference of Lopgitude from your Longitude de- 
parted, and the remainer is the Longitude that the Ship isin : Butif 
you ſail to the Weſtward, you muſt add your difference of Longitude 
to the Longitude departed, and the ſum 1s the Longitude that you are 
in: But if you be in Eaft Longitude, then ſailing to the Eaſtward your 
Longitude 1ncreaſeth, and ſailing to the Weſtward your Longitude de- 
crealeth, 


eA Ship being in the. Latitude of 41 deg. 30 m. North , aud in. 
Longitude 10 deg. 20 m. Eaſt, fhe firſt ſails SE byS 52 miles, and 
then ſails SSW 63 miles, and then ſails E by N 47 miles, and then 
ſails Nby EZE 35 miles, and then fails NN WW 67 miles, and 
then ſails WN W 73 miles; Now 1 demand the courſe and diftance 
failed frons the firſt place of Departure, likewiſe the Latitude and Lon- 
gitude that the Ship # in 


PP. RN... A; FRA: 2N. 
SE bys$S 2 $ 3: $35 3U ZE: $5: 52. 43 -S 
SSW 63 ':8 23:63 24 # $8 :6:.63 58.86 
 EbyN 47 8 7 47 46 E 8 1. 47 og N 
NEVbEJE 35 8 $53 35-31. E $8: 2535 16 N 
NNW.Ww 67 $ 25 67 28; W 8 55 67 60 N 
W NN TY) & TT 3 ay 5% ff 


North 
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| North South Eaſt Weſt 
9 43 2 84 24 
16% FI 46 2 85 
60 31 67 
27% Io1 South —_— 
— 1055 Eaſting 119: Weſtino 
x13 Notthing ; : 1055 O 
101 m— 
pn I 37 
12 diff, Latitude depart, Merid, 


Set one footin 12 n, and extend the other to 137 n. then ſet one 
foot in 45 deg. tan. and extend the othzr backward, and it will fall in 
48 dev. 5o m. tan. which is the courſe from the North Weſtward, 
viz, NW 3 deg. 5o min. Weſt, Set one foot in go d. fine, and extend 
the other to 4.8 deg. 50 min. fine, then ſet one foot in 134 n, and ex- 
tend the other forward, and it will fall in 18%, which is the diſtance 
run from the firſt place of the departure. 


Latitude departed 41 deg. 30m. 
Difference of Latitnde 00 +12 
Latitude the Ship ts in a 42 

I8 I2 
Middle Latitade 41 36 


Set one foot in 90 deg, fine, and extend the other to 48 deg. 24 m- 
ſine, then ſet one foot in 133n. andextend the other forward, and it 
will fall io 1 87 n. which is the difference of Longitude in miles, 


Lengitnde departed 10deg.20 m. 
Difference of Longitude ſubſt, o 18 
Longitude the Ship 45 12 10 02 


The 
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The Vſe of GunTeRs LINES in meaſuring 
0 F 
BOARD dd TIMBER. 


AE 4 Boayd tobe 10 inches broad, and 20 foot long, 1 demaud 
the Content, 

Set one footin 12, and extend the other to 10, then ſet one foot 
in 20, and extend the other backward, and it will fall in 16 foot and a 
half, which is the content of the Board required, 

Admit a Board to be 15 inches broad, and 27 foot long, I demand 
the content. 

Set one foot in 12, and extend the ether to 1 5, then ſet one foot in 
27 andextend the other forward, and it will fall in 34 foot, which is 
the content required, 

Admit a Beard to be 7; inches broad, and 29 foot long, 1 demand 
the contevt. 

Set one footin 12, andextend the other to-73, then ſet one foot in 
29, and extend the other backward, and it will fall in 1 8 foot ; which 
is the content required, 

Admit a Board to be 27 mches broad, and g foot and 4 half long, 1 
demand the content. 

2t one footim 12, andextend the other to 27, then ſet-one foot 
in 9%, andextend the other forward, and it will fall in 2 15 foot ; which 
is the content required, 

Admit a piece of Timber tobe 8 inches ſquare, and 20 foot long , 1 
deſire to know how many ſquare foot there 1s contained in thu piece of 
Timber. 

Set one foot in 12, and extend the other to 8, then ſet one foot in 
20, and extend that diſtance twice backward, and it will ſall in 8 foot 
3 quarters, Which is the content required, 

Admit 4 piece of Timber to be 9; inches ſquare, 1 demand the con- 


Fert. 
Set 
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Set one foot in 12, andextend the other to 92, then ſetone foot in 
27, and extend that diſtance twice backward,and it willfall in 17 foot; 
which is the content required, . . 

Admit a piece of Timber to be 18 inches ſquare, and 9 foot long, I 
demand the content, 

Set one footin 12, andextend the other to 18; then ſet one foot 
in 9, and extend that diſtance twice forward, and it will fall into 20% 
foot ; which is the content required. 

eAdmit a piece of Timber to be 22 inches ſquare , and 75 foot lov 7, 
1 demand the content. 

Set one foot in 12, andextend the other to 22 ; then ſet nz foot in 
35, and extend that Ciſtance twice forward, and it will fall in11 8 foot; 
which is the content required. 


The Tſe of the SECTOR in Navigation. 


Ship being in the Latitude of 42 deg. 20 min. North, ſhe fails 
NEbN 104 leagues, I demand the Latitude that ſhe isin, 
and the departure from the Meridian, 

Firſt take the half of 1 04, Which is 52, from the Line of Lines, then 
ſet one foot in go deg. fines, and open the SeRtor till the other foot 
toucheth go deg. fines on the other part of the Se&or, and there let 
the Seor and; then ſet one foot in 33 deg. 45 m. fines, and 6x- 
tend the other to-3 3 deg. 45 m. fanes, and meaſure that diſtance on the 
line of lines, and it will be 29, the double of it is 58 leagues, which 
is the departure from the Meridian. Set one foot in 56 deg. 15 min, 
fine, and extend the other to 56 deg. 1 5 min. fine, and meaſure that 
diltance on the line of lines, and it will be 43+, the double of it is 87 
leagues, which is the difference of Latitude. 

87(4d. 21 m. 42 d. 20 m. Latitude departed 
20 &' I Difference add 
46 41 Laut,the Ship 1n.. 


A Ship being in the Latitude of 43 deg. 10 min. North, ſhe ſails 
SSW 
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rare from the Meridia. 
Take 87 from the line of lines, and with that diftance ſet one foot 


in go'deg. fine, andextend the other to go deg, fine, then let the 
Seftor Rand : Then ſet one foot in 22 d. 30 m. fine, and extend the 0- 


j + * 


ther to 22 d,zo m.finz,and meaſure thatdiftance upon the line of lines, 


ahdit will be 33 miles,which is the departure from the Meridian. Then 
ſet one foot in 67 deg.3o m:fine,and extend the other to 67 d.zo m. 
fine, then meaſure that diſtance upon th line of lines, and it will be 
8 miles , which is the difference of Latitude, 


$9(1d. 20 m. 43d.10m, Latitude departed 


2-1 13 2 as Differexse {ubſt, 
4t © Fo L atit. the Ship & in 


| A Ship being ws the Latiinde of 51 deg. 15 min, North, (he ſails. 
SW bS, until ſhe be in the Latitude of 46 deg. 45 min, I demand the 


diſtance run, and the departure from the Meridian. 


© Take 45 from the line of lines, and ſet one foot in 56 deg, 1 5 min, 
fine; and open the SeRor till the other foot touch 566 deg. 15 m. fine, 


then let the SeRor ſtand : then ſet one foot in go deg. fine, and ex- 


rnd the other to go deg, fine, and mzaſure that diſtance on the line of 
lines, andit will be 54, the double is 108 leagues, which is the di- 
Rance rut, *." 

Then Tet one footin 33 deg. 45 min. fine, and extend the other ts 
715 deg. 45 m. fine, and meafure that diltance on the line of lines, and 
itwillbe 30, and rhe double is 6o lzagues, which is the departure from 
the Meridian. 


